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INDICATING FIBE DAMP IN COAL MINES. 

The apparatus invented by Henry Guy Carleton, of 
New York; for indicating fire damp, is herewith 
shown. It consists, essentially, of one or more indicat- 
ing balances to be permanently placed in a goaf or 
drift of the mine, as shown, and a registering balance 
to be used by the observer in the testing room, con- 
nected by well-insulated wires as shown. Each balance 
holds in equilibrium a thin glass bulb of about 300 cubic 
inches, capacity hermetically sealed. They are counter- 
balanced at the same moment by the weights, W and 
W, respectively, and hence will be equally affected by 
future variations in the atmospheric pressure. Attached 
to the vertical arm or pointer, H, of each balance is a 
soft iron needle, c?, gilded to prevent rusting. Its 
ends plunge freely into helices of insulated wire, a 
and h. 

The helices on both instruments are exactly of the 
same size and electrical resistance, and of sufficient 
internal diameter to exert but feeble influence on the 
needles with an ordinary current. The right-hand 
helix of balance No. 1 is connected with the right-hand 
helix of balance No. 2, and is supplied at will from 
battery II. with a current whose strength can be 
lessened gradually and delicately by resistances thrown 
into the circuit by the rheostat, as shown, enabling 



the magnetic force of the helices to be regulated to a 
nicety. The left-hand helices are similarly connected, 
through battery I. and rheostat (Diagram, page 52). 

The vertical arm, H, of balance No. 2 has a platinum 
tip capable of electrical contact with insulated screw, 
c. Connection from binding post 4 to the vertical arm 
is made by means of the mercury cup, m (see engrav- 
ing), into which a wire from the beam is dipped. By 
contact between H and c, the relay in the observing 
room is kept closed. Breaking contact opens the relay, 
whose back stroke shunts the local circuit on the bell, 
ringing it continuously. The resistance coil, g^ con- 
nected to binding posts 3 and 4, prevents a spark pass- 
ing w^hen H and q break. The case surrounding 
balance No. 2 is of marble or unglazed tiling, excluding 
air currents and dust, yet admitting gases by diffusion. 
Chloride of calcium, in the holder, D', keeps the inte- 
rior free from moisture. The whole is protected from 
injury by a perforated iron case, as shown. Once 
placed in its position in the mine, its temperature will 
be constant. 

Balance No. 1, in the observing room, is provided 

with two riders, moved along the graduated beam as 

shown. Ifmore delicate readings are desired, additional 

riders of less weight may be also employed, a separate 

' way being provided on the beam. Balance No. 1 is in- 



cased, dried by chloride of calcium, and placed in a 
room artificially maintained at constant temperature 
by means well known. 

By this arrangement it will be seen : 

1st. That as the two bulbs, S and S', are equal inbulk, 
and balanced at the same moment, they will be affect- 
ed equally in weight by an increase or decrease in at- 
mospheric pressure. 

2d. That the right-hand helix of each instrument 
will exert the same amount of force on its responsive 
needle, both being supplied with current from the same 
battery, and that the same rule will apply to the left- 
hand helices. 

3d. That as each instrument is kept in an atmo- 
sphere of constant temperature and equal hygrometric 
condition, it will only be sensitive to a change in the 
pressure of said atmosphere or a change in its atomic 
weight. 

GRADUATION AND ADJUSTMENT. 

Both instruments are balanced at the same moment 
by their weights, W and W, respectively. The ease of 
balance No. 2 is then filled with pure fire damp at 
normal pressure, obtained from a " blower " in the mine. 
(This will obviate the necessity of correcting for that 
percentage of carbonic acid always associated with 
{Continued on page 52.) 
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A NEW INVENTION TO SECURE SAFETY IN GOAL 
MINES. 

We illustrate this week a very interesting and re- 
markable invention by Mr. Henry Guy Carleton, of 
this city, designed for the humane purpose of indicat- 
ing the presence or approach of fire damp or other dan- 
gerous gases in coal mines. It consists of a pair of bal- 
ances, each having at the beam a receptacle containing 
a given quantity of hydrogen gas; the receptacles are 
duly counterbalanced. The moving parts of the two 
instruments are electrically connected; and when prop- 
erly adjusted, any motion of one balance will instantly 
affect the balance of the other instrument, no matter 
how far apart the instruments may be located. Thus, 
one instrument may be placed within a coal mine and 
the other in the superintendent's office. Should an in- 
flow of fire damp occur in the mine, the beam of the 
balance will instantly turn, carrying warning signals 
and alarms wherever wanted, together with informa- 
tion to the office showing the degree of change in the 
atmosphere of the mine. Ample time thus will be af- 
forded, whether in night or day, to secure the safety of 
the miners; and the condition of the mine, whether safe 
or dangerous, will at all times be indicated by the in- 
strument. The general adoption of this admirable in- 
vention will put an end to those appalling horrors of 
the coal mine, by which so manylivesare now annually 
sacrificed, and so many families reduced to misery. 

The author, influenced by the noblest of motives, 
gives the free use of his invention to the world, and 
will take no patents on any of the novel parts or de- 
vices which enter into its construction. In view of 
these considerations, and also because the invention 
may be put in at trifling expense, we presume it will 
be gladly adopted, without delay, by mine owners in 
this country and in all parts of the world. Mr. Carle- 
ton will cheerfully aid this good work by further ex- 
planations or advice in respect to any features not made 
plain in the description as presented on our first page. 
Copies of the plans and description have been sent to 
the Royal Commission on Accidents in Mines, England, 
of which Sir Frederick A. Abel is president, and to 
other persons of prominence likely to be interested in 
the subject. 



IS NERVE FORGE AN AOENT IN GOLORATION ? 

We are compelled to admit that the tints of the skin 
of the human countenance depend to a certain extent on 
the mental condition. A deep blush and a deadly 
pallor may succeed each other "with" great rapidity 
over the same face, because, perhaps, an emotion of 
modesty or shame is followed by some fearful fright. 
But in this case we say that the color of the skin is 
dependent on the relative amount of blood in the super- 
ficial capillaries, and that no real change of color 
has been produced. The perturbation of nerve force 
concerned in the mental condition which has made 
the temporary change has neither produced color nor 
removed it. The true color of the skin, as in a per- 
son of swarthy complexion, or in freckles or blotches, 
we say is produced by pigmentary material deposited 
in certain cells, which we call pigment cells. Has nerve 
force any control over this ? 

The answer to this would seem to be necessarily in 
the negative, for we know that they remain year 
after year without change; but perhaps we may learn 
from observations on the lower animals some facts 
which can give us a better understanding. We are 
well aware that their colors vary according to circum- 
stances. Many of them are habitually of the color of 
the substance on which they rest, so that the species 
cannot be said to have any color which is its own. 
Others change their colors rapidly, the chameleon be- 
ing a notable instance. We need not, however, seek so 
far as to a foreign lizard for an example. Our common 
flatfish may often be seen to undergo such extreme 
changes as this. Lying on the light sandy bottom of 
,a.^sh^ilow-^ooV"Mis-^iTtlre~"aspect"'is~l)f aTdark brown 



with numerous much darker spots. If you approach 
the pool, the dark fish disappears almost instantly, and 
yet he has not moved away. He lies where he was be- 
fore, but has discharged his color so completely that 
he matches the sand, and all that can be detected is 
his two black eyes. If left undisturbed for a few mi- 
nutes, he regains his dark hue and the darker spots. 

Once more, our common squid, or cuttlefish, Loligo 
pealii, is ornamented with great numbers of round 
spots of an exceedingly rich, dark, mahogany brown, 
making it a most conspicuous object; but, if alarmed, 
these^spots disappear almost like magic, and the entire 
animal becomes colorless and nearly invisible. And so 
quickly and freely can this be done that bands and 
waves of dark and light can be seen running back and 
forth over its surface. 

Here are true pigment cells as can be found anywhere, 
of very striking richness and strength, whose color is 
discharged at the owner's will, that is, they are subject 
to the control of nerve force. If we ask in what man- 
ner it is possible this can be done, there may perhaps 
be diversity of opinion. If the color of the pigment- 
ary material is dependent on its structure, we can 
scarcely admit that the color can disappear and re- 
turn; its disappearance would imply destruction. But 



we are by no means sure that the color is associated 
entirely with structure; it may very possibly have its 
relation to position as well. 

The iridescent inner surface of so many shells srives 
us a perfect illustration of this. And ^he sugsrestion 
may fairly be made that the nerve force of the cuttle- 
fish has such relations to the pigment of its rich maho- 
gany spots that it can change their cell relations, and 
thus render invisible that which was strongly marked a 
moment earlier. This is given only as a possible solu- 
tion, and it is given only in relation to these lower 
forms of life. 

It is certain, however, that we can argue from these to 
the higher and more differentiated types, in which all 
changes are effected more slowly and with much greater 
difficulty; and it is, therefore, with some degree of con- 
fidence that we may advance the idea that though no 
direct agency of our will or nerve force can produce 
pigmentary changes, yet it is quite possible that long 
continuance of environments which control and modify 
nerve force may develop results of change which have 
not hitherto been taken into account. 

The peculiar tints characteristic of various types of 
the human race are certainly not dependent on heat or 
cold, burning sun, or any other meteoric conditions. 
It is fair to raise the question whether nerve force may 
not have some agency in the matter, or we will modify 
it — may not have had for ages past. 
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REMOVAL OF SNOW FROM STREETS B7 STEAM. 

Some years ago, the project was discussed of remov- 
ing snow from streets by melting it, the plan having 
then been proposed to melt the snow by steam blown 
directly into it or upon it from a steam pipe or hose. 
It was satisfactorily shown that such a use of steam 
would be attended with great waste of fuel. Not only 
the heat required for melting the snow would, by this 
method, be required, but large quantities would be ex- 
pended in useless heating of pavements and vast vol- 
umes of cold air, which must unavoidably be drawn 
into and mingled with the steam escaping from the 
hose. 

Notwithstanding this, the use of steam for removing 
snow is feasible, both in a practical and economical 
point of view. 

To melt a ton of snow when the latter is at a temper- 
ature of 20° F. will require an expenditure of 147*4 heat 
units X 2, 000 =294, 800 heat units. Each pound of steam 
used will deliver 966 '5 heat units while becoming con- 

294,800 

densed to water at 212* F. ; therefore, = 305 

966-5 

would be the number of pounds of steam required to 
reduce a ton of snow to water at 32'* F., exclusive of all 
waste. 

Any method of applying the steam would be attend- 
ed with some waste, but it is probable that the method 
of confining the steam in pipes inclosed in a box with 
insulated sides, the snow to be shoveled or by some 
other means put into the box as fast as the melting 
would make room for more, would reduce the waste 
as nearly as possible to a minimum. In this way 
no heat could escape from the pipes without at once 
passing into the snow, where it would be almost total- 
ly absorbed in producing the required effect. The losses 
would mostly arise from defective combustion and ex- 
posure of boilers ; but it would seem that the latter 
source of loss might meet with effective resistance from 
some of the many excellent boiler coverings now ob- 
tainable. 

If an effective evaporation of 6 lb. of water per pound 
of coal could be secured, which is only about half what 
is now obtainable from well constructed and housed 

305 5 

boilers, we should have -pr = 50 ^ pounds, say 51 lb., of 
b o 

coal required to, d^L the jsrrirk. 

The water from the melted snow could easily be con- 
ducted by hose into the sewer openings at the street 
corners. 

Now, as to the economy, we have for a ton of snow 
removed the cost of 51 pounds of coal or about -^jj of a 
ton, which, at five dollars per ton, would be 12^^ cents. 
To this must be added the interest on the cost of plant, 
cost of labor for attendance, and deterioration, all re- 
duced to the basis of one ton of snow removed. These 
items are, of course, not susceptible of estimate without 
data of cost of machine, etc., but we think their total 
could not reach, or at least exceed, 37^ cents, making 
the cost of removal not to exceed 50 cents per ton, which 
is, we believe, not more than half what it now costs to 
shovel snow into carts and convey it to the rivers which 
receive it. 

It would seem that there is a field for inventive enter- 
prise here that might be profitably worked by some 
engineer skilled in designing portable heating appara- 
tus? 



At the meeting of the Royal Academy of Sciences of 
Stockholm, Sweden, December 9, 1885, Dr. R. H. Thurs- 
ton, Professor of Mechanical Engineering of Cornell 
University and Director of Sibley College, was elected 
one of its '' Membres Etrangers.'' 
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PHOTOGEAPHIC NOTES. 

Copying Oil Paintings.— The photographing of an 
oil painting is perhaps one of the most difficult and 
unsatisfactory things a photographer, be he amateur 
or professional, has to contend with, particularly if 
the painting be old and varnished. We find some 
practical suggestions on this subject in the British 
Journal of Photography^ wherein it is advised to have 
the canvas removed from the frame, and the surface of 
the painting well cleaned by taking a sponge dipped in 
clean rain water, and rubbing it over gently, then 
to quickly dry the surface by wiping with a soft linen 
cloth. 

If the picture is varnished, a very small quantity of 
pure soap should be put on the sponge, but this should 
not be done if there are any cracks visible in the sur- 
face. Every particle of soap must then be wiped off 
and the surface dried. It is then a good plan to gently 
rub the surface with a soft rag smeared with nut oil, 
and then to remove all that possibly can be, with a 
clean dry cloth. . 

An oil painting is usually painted in such a scale of 
colors that, even in a good light, it is slow to act upon 
the film; and in an ordinary studio, unprovided with 
special dark screens to place before the painting, it 
would be found that much of the light would have to 
be shut off to prevent the studio itself becoming so 
bright as to be inevitably reflected by the surface of 
the picture, and, in consequence, repeated in the nega- 
tive. This may happen to such an extent that the re- 
flection overpowers the picture itself, and as a matter 
of fact it is generally the case with the unpracticed 
that in their copies there is more reflection than picture. 
It is only through the uneven surface of the varnish 
distorting and breaking up the reflection that the lat- 
ter is not seen in its entirety, showing at a glance what 
it is, instead of the photographer believing it to be an 
inevitable fogginess attendant upon such work. 

A little consideration will show the reasonableness of 
our remarks. Let a mirror be placed over the surface 
of the painting, and in the same plane; then all objects 
seen in the mirror will also be reflected by the paint- 
ing, though less brightly, and without definition. A- 
photographer standing by the side of his camera dur- 
ing exposure, lens cap in hand, would inevitably cause 
a foggy mark where his face and hands were reflected. 
A white pocket handkerchief exhibited would be fatal. 
^^ The best plan is to place the painting so that the 
light strikes it rather obliquely; this reduces the acci- 
dental reflections to a minimum. Be it remembered 
that cleaning a picture, as we recommend, though con- 
ducing to excellence of results, adds to difficulties in 
other directions, and leads to very trying experiences 
with reflections. The haze-producing scum is gone, 
but reflection haze may take its place. Oblique light- 
ing, as we recommend, will be obtained by placing the 
picture well in advance of a good portion of the sky- 
light, when the remainder may be screened, which will 
considerably reduce the amount of light entering the 
room, and lessen the intensity of any possible reflec- 
tions in consequence. But these must be reduced to a 
minimum. The dark ctoth should be thrown over the 
front of camera and stand ; dark screens, curtains, 
or other movable " properties," must be made to close 
round a part of the camera in front of the picture, so 
as to give dark and, consequently, non-injurious reflec- 
tions only, and shut off all others. All light-colored 
objects must be removed out of the sphere of the re 
fleeting power of the canvas, and any window or light 
that may possibly lurk unscreened in front of it must 
be covered over, and, indeed, no light, skylight or 
otherwise, side or top light, allowed to be uncovered 
when it is more than a few feet in advance of the pic- 
ture placed for copying. 

If all these precautions are well taken, a negative 
that will have a satisfactory appearance all the while 
during development will be secured; but if too much 
reflection prevail from the surface of the painting, the 
negative will have an eminently unsatisfactory and 
foggy aspect as soon as the details begin to appear. 
Should such a contingency occur, fresh exertions must 
be made to remove bright reflections, and, if necessary, 
the painting brought forward so as to receive still less 
light and enable still more of the skylight to be covered 
over. 

The only other difficulty of importance will be the 
obtaining equality of illumination; A small studio 
will never permit of a large painting being equally 
illuminated, so that it will be useless to attempt it 
Otherwise, if our hints be well attended to, the copy- 
ing of an oil painting will be robbed of any real diffi- 
culty; though we may say he will be an expeditious 
worker who obtains a satisfactory negative, and is free 
of the presence of the painting within an hour or an 
hour and a half of the time it first enters his premises. 
■ m { 9 i m 

The factory of Messrs, C. E. Jones & Bro., elec- 
tricians and manufacturers of electrical supplies, at 
Cincinnati, Ohio, was burned on December 13, but the 
firm have lost no time since then in their efforts to put 
things again in working shape, in which they have been 
vimterially aided by the fact that they were carrying 
stock outside their factory, which was not injured. 



The Sibley College Lectures at Cornell University, lation of thought, the suggestion of new paths of prog- 

In our this week's Supplement we present the first ' ress, the possibilities that one man's triumph suggests 

of a series of reports of lectures delivered during the to the mind of another, so that our great temple of in- 



current year, at Cornell University, by the '' Sibley 
College Non-resident Lecturers." These lectures are 
delivered at intervals of two or three weeks, before the 
assembled associations of civil and mechanical (includ- 
ing electrical) engineers and architects studying in the 
various professional courses given in the several de- 
partments. The lecturers are gentlemen who have at- 
tained a distinguished position in the profession, and 
who have consented to give to the students who are so 
fortunate as to be able to study at Cornell the fruits of 
their professional experience. These lecturers, selected 
by the Director, Professor Thurston, include the most 
successful and noted men among the civil, mechanical, 
and electrical engineers of the country. The lectures 
will be carefully reported and will be published in our 
columns, from time to time, as received. They may 
not always appear in their order of delivery or with 
regularity; but, as each is independent of every other, 
and as all are given at dates selected simply with refer- 
ence to the business engagements of the lecturers, and 
are without any relation of sequence, the order of pub- 
lication is a matter of no importance. 

The first of these lectures appearing in our pages is 
by Dr. R. W. Raymond, the distinguished founder 
and past president of the Institute of Mining Engi- 
neers, and formerly Commissioner of Mining Statistics 



vention may enter upon a broader field of usefulness, 
and become what it ought to be — the great mechanical 
educator, not only of the United States, but of all the 
nations of the world.'' 

There has hardly been sufficient opportunity, thus 
far, to judge of the disposition of the present Congress 
toward the patentees and inventors of the country, but 
it is to be hoped that this, its first session, will not close 
without such additional appropriations being made for 
carrying on the Patent Office business as the experience 
of the past year has shown to be urgently demanded, 
in order to enable careful attention to be given to all 
applications, and at the same time to closely keep up 
the current work, which has for so long a period been 
in such backward state. 



The Exploration of Thibet. 

Col. Prejevalsky, the well-known Russian traveler, 
has just completed his fourth expedition into the al- 
most unknown region lying between Siberia and China. 
After two years' exploration, he has returned to 
Europe, bringing a large accession to our meager know- 
ledge of Mongolia, Thibet, and Chinese Turkestan. 
The most important result of his journey has been the 
discovery of the upper waters of the two great rivers 
of China, the Hoang-ho and the Yang-tsze-Kiang. The 



of the United States. Its subject is novel and attract- Chinese made an attempt before the Christian era, and 



ive, and it fittingly leads the series. The lecture is one 
of the most interesting of the orator's always interest- 
ing productions, and although, in part, previously 
given to an audience, has never before appeared in the 
public prints. The succeeding lectures are usually more 
purely technical and practical, and include the discus- 
sion of important problems in engineering, the treat- 
ment of great subjects now demanding the attention 
of the practitioner, and the consideration of the vitally 
important matter connected with the relations of the 



again in the last century, to explore the sources of these 
rivers, but in both cases they were unsuccessful, owing 
to the fierce mountain tribes which defend the interior 
of Thibet from the intrusion of strangers. Prejeval- 
sky and his party of fourteen gained their knowledge 
at the cost of two severe battles ; but, while forced to 
inflict injury on the savages, escaped serious harm 
themselves. 

At an elevation of nearly 14,000 feet above the sea, 
the explorer found several modest streams whose union 



engineer to his men, of the profession to the working forms the Hoang-ho or Yellow River. To the south- 
classes, and of capital to labor. As may be believed, | ward of this spot, about 67 miles, he found the Yang- 
when the character of the lecturers is considered, they j tsze-Kiang, a muddy, rapid stream, which at this point 
will, in all cases, be likely to prove as important as in- 1 has a width of 300 feet and a considerable depth. The 
teresting. The subjects are such as most interest the ; partj^ spent several weeks in this region, which is sup- 



profession, and they are treated by the men from whom 
the profession most desire to hear, by the leading au- 
thorities upon the matters presented. 



Proposed National Ijaboratory for Inventors. 

The injustice that has been done the inventors of the 
country, from providing an insufficient Patent OfiBce 
force, while the revenues of this department have been so \ elevated plateau of Northern Thi bet. 



posed never to have been seen by white men before. His 
journey carried him across the great Gobi desert. Al- 
though noted for its terrible cold in winter, its almost 
tropical heat in summer, a scarcity of water, and a gene- 
ral barrenness, the Mongols occupy all portions of it, 
raising their flocks on the poorest possible provender, 
and themselves subsisting with great difficulty. The 

its lakes and 



great that there is now a large accumulated surplus, has 
been frequently referred to in these columns. In com- 
menting upon this subject, the National Repuhlican, 
of Washington, proposes, as some compensation to 
that general class of citizens who have contributed to 
swell this surplus, that Congress shall establish, at the 
national capital, what would be an extensive labora- 
tory and museum, in which motive power, shafting, 



mountain passes, were explored with care. 

The party were again defeated by the Chinese in their 
attempt to reach Lhassa, the Rome of Buddhism, and 
were forced to complete their journey by way of East- 
ern Thibet and Turkestan to the Russian territories in 
Central Asia. The explorers state that gold is plenti- 
ful in Northern Thibet. Near the sources of the 
Hoang-ho, natives were found washing gold sands; and 



and all appliances necessary for the running of machin- 1 though they dug only one or two feet below the sur- 
ery shall be furnished free of cost, and inventors or face, they possessed whole handfuls of gold in lumps as 



owners of patents invited to set up and exhibit work- 
ing models therein, making thereof what it conceives 
would be the greatest mechanical school on the globe. 
Our contemporary states that it intends to keep this 
subject before Congress and the people, and argues as 
follows: 

*' Instead of expending the gross amount of receipts 
in the maintenance of the Patent OfiBce, increasing its 
facilities and ad vantages, and making it a better guide 
and more potential stimulant to invention, a large bal- 
ance of receipts, in excess of expenditures, has been an- 
nually deposited in the Treasury. Thus, the Govern- 
ment has assumed the right to put a tax or penalty on 
invention, and make this branch of the public service 
tributary to the support of departments which yield 
no income. Departments which bring in no returns at 
all are supported with a degree of liberality entirely 
unknown in the management of the Patent OfiBce. Be- 
cause this ofiBce was intended to be self-supporting — an 
agency managed by the Government in the interest of 
inventors and the general public — Congress has acted 
on the theory that it ought to be made a source of 
profit, and has, therefore, failed to expend the money 
taken from inventors in promoting the great interest 
for which the ofiBce was established. This is as unjust 
as it would be to impose excessive postage, and get a 
surplus from the Post OfiBce Department to support 
the army. Nor is its injustice its worst characteristic. 
It is a fatal policy to tax the inventive genius of the 
country, to make it pay penalties, and this is precisely 
what Congress has been doing for a good many years. 

*' Invention is not a misdemeanor, inventors are not 
criminals, and it is high time to reverse this policy — to 
expend the money that has accrued and that may 
hereafter accrue on a grand and comprehensive enter- 



big as a pea. With more careful working, the region 
is probably capable of producing a yield as large, if not 
greater, than the California placers in the early days 
of the gold fever. 

The Asiatics are reported to be heartily discontented 
with the oppressive rule of China, and to long for the 
milder despotism of the Tzars. They are represented 
by the explorers as inviting the intervention of Russia, 
and agreeing that, if a leader be furnished them, they 
will revolt, and place themselves under the imperial 
domination. The rest of Europe has no means of 
judging how strong this invitation was made, but the 
impression prevails that the Russian thirst for Asiatic 
conquest has more to do with these various expeditions 
than the disinterested love of science. 



Do Amateur Mechanics Make Skillful IVorkmen ? 

A machinist in the Mechanical Engineer thinks they 
do not. He says a failing common to all amateurs or 
non-professional workers is too great haste. It matters 
not whether they are amateur machinists, or carvers, or 
painters, or amateurs in any handicraft, the same weak- 
ness affects them all. The amateur wishes to see how 
his work will look when it is done, and he slights the 
preliminary process and hastens toward the final one, 
with the result of making a botch of the business in 
hand. The work shows to the practical eye that it has 
been done hastily (carelessly is a better word), and it is 
inferior for that reason. The amateur himself sees it, 
and after a time, after the first joy of completion is 
over, he hates the sight of his hurried job, and very 
often destroys it out qf hand. The better way would 
have been to stifie allimpulses to get the work finished 
before it was fairly entered upon, and go through the 



processes which all work must go through before it can 
prise for the encouragement of invention and for the be properly completed. If I were asked what were the 
education of the people in the scientific and mechani- most necessary qualifications for a successful amateur, 
cal progress already achieved. Let the fees ot the Pa- I would say patience and perseverance. Rarely do 
tent OfiBce remain as now fixed by law, and let all the amateurs make good workmen, and it is most frequently 
constantly increasing income be utilized for the stimu- for want of these virtues. 
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IMPROVED PACKING BOX. 

Dry goods and packing boxes are weak at the cor- 
ners, where the sides are nailed to the end boards, and 
to overcome this defect it is common to bind them 
with wood or sheet metal hoops. The invention here- 
with illustrated consists principally in substituting for 
these hoops a lacing of wire passed back and forth 
across the corners of the box, and having its bends se- 
cured to the outside of the box, and its ends passed 
over the edge of the box and secured to the inside, there- 
by rendering the box much stronger than the use of 
hoops would, and without adding much to the cost. 
The ends of the wire and the angles at each bend a>m 
held by staples. The cover has a wire at each en^^- 
cured by staples, and bent to form loops that reach 
over the ends of the cover and fall below its lower sur- 
face ; the ends of the wire are turned to form eyes. In 
applying the cover to the box, it is only necessary to 




BEACH'S IMPROVED PACKING BOX. 

place it thereon and secure the ends and loops to the sides 
and ends of the box by staples. The box is thus stayed 
all about its corners in a very secure manner. The 
wires may be so bent as to bind each board, so that all 
the boards will be equally well adapted to sustain the 
contents of the box. 

This invention has been patented by Mr. Wm. H. 
Beach, whose address for the Eastern and Middle 
States is 333 West 43d St., New ^ork city, and for the 
Western States, 422 Wabash Ave., Chicago, 111. 



a. The pin thus moves alternately in the grooves, a b. 
The use of this device gives the operator the free use 
of both hands, thereby enabling him to do more work, 
and saves time and material, as he cannot possibly 
make mistakes by forgetting which way he has 
switched. 

This invention has been patented by Mr. Christian 
Garff, of Logan, Utah Territory. 



AUTOMATIC SWITCH FOR DOVETAILING MACHINES. 

The device illustrated herewith is for automatically 
tilting the table on the reciprocating carriage of a dove- 
tailing machine. Fig. 1 is a view of the grooved side 
rail of a dovetailing machine with the automatic switch 
applied, and Fig. 2 is a sectional view, representing 
portions of the reciprocating carriage and tilting table. 
The grooves, a &, branch off from the other to form the 
upper and lower tracks for the pin of the tilting table 
of the carriage. The switch consists of a flat bar formed 
with a central longitudinal slot, through which passes 
a set screw, which serves as the pivotal connection 
with the side rail, the switch being so placed that its 
right-hand point projects slightly beyond the end of the 
single groove. The shape of the bar is plainly shown 
in the cut. 

When the carriage is moving in the direction of the 
arrow, &, and the switch is in the position shown in the 
full lines, the pin will be guided into the groove, a. As 
the pin advances, it will slightly depress the heel of the 
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GARFF'S AUTOMATIC SWITCH FOR 
DOVETAILING MACHINES. 



switch to break the 
connection between 
the notch in the 
switch and the lower 
limit pin; as it fur- 
ther advances, it will 
strike the curved pro- 
jection and carry the 
switch with it until 
the set screw strikes 
the opposite end of 
the slot. This move- 
m e n t overbalances 
the switch and causes 
it to drop to the position shown by the dotted lines, 
where it is held by the upper limit pin. Upon the 
return of the carriage, its pin depresses the point of 
the switch, which returns to the dotted position after 
the pin has entered the central groove. 

When the carriage again moves forward, the pin will i 
be guided into the groove, &, simply lifting the heel of 
the switch in its passage. When the carriage returns 
in the direction of the arrow, a, it will move the switch 
until the other end of the slot strikes the screw, when 
the switch will assume the position shown by the full 
lines. At the next movement the pin enters the groove. 



Blasting witliout Po^i^der.— Tlie liime Cartridge. 

Sir r>ederick Abel, in his recent address before the 
Society of Arts, London, gave the following informa- 
tion: 

The considerable and very rapid increase in volume 
which freshly burned quick lime sustains when slaked 
led, many years ago, to attempts to apply it to the 
bringing down of coal; but the idea did not assume a 
really practical form until Messrs. Sebastian Smith 
and Moore worked out a simple method of applying 
the lime so as to insure the effective operation of the 
disruptive force which it is capable of exerting, and to 
utilize the considerable heat developed by the ener- 
getic chemical union of the lime with water in the 
rapid generation and superheating of steam in some- 
what considerable quantity, thus supplementing, in 
an important manner, the force exerted by the expan- 
sion of the lime. The public has been made familiar, 
in last year's and this year's exhibitions, with the gene- 
ral nature of Messrs. Smith and Moore's lime cartridges, 
and of the system of using them; briefly, the freshly 
burned and finely ground lime is compressed into the 
form of very compact cylinders, and the introduction 
into a bore hole of a simple appliance, together with 
these lime cartridges (the hole being charged with them, 
and tamped in the ordinary manner), enables the ope- 
rator to accomplish expeditiously the simultaneous ap 
plication of water throughout the entire length of the 
charge. 

Several holes, at suitable distances from each other 
in the face of the coal, are charged before the watering 
is taken in hand; they are then set into operation in 
rapid succession, and after the lapse of several minutes 
their combined action brings down the coal in large 
masses. The Commissioners witnessed the perform- 
ances of these lime cartridges at Shipley Collieries, in 
Derbyshire, soon after their successful elaboration ; and 
the results of subsequent inquiries and experiments 
connected with this subject have convinced them that, 
for coal getting, the lime process can be, to a large 
extent, substituted for powder, and that its employ- 
ment secures comparative immunity from danger, and 
is unattended by any important practical difficulties. 

In spite of the obstacles which have always to be 
surmounted by any complete departure from old 
practices and traditions, the lime system has gradually 
received more or less extensive trial in many of our 
mining districts, and also on the Continent, and has 
already taken firm root in some parts of Stafford- 
shire, Yorkshire, and Derbyshire, having proved itself 
capable of competing, and even advantageously in 
point of economy, with powder in many descriptions 
of coal, which are so worked as to allow of several 
charges being applied at one time. 

It is not contended by the elaborators of the lime- 
cartridge system that it affords the means of dispens- 
ing with the use of explosives or of specially power- 
ful mechanical appliances in the removal of stone, 
or even in some hard coal or in connection with cer- 
tain methods of working undergound; but it is now 
beyond doubt that in many of the collieries where 
the prevalence of fire damp renders the use of the 
safety lamp imperative, the replacement of shot firing 
by the use of lime cartridges, while unattended by any 
increase in the cost of getting the coal, would reduce 
the risk of explosions to those arising from careless- 
ness on the part of the men, or from what should 
now become the very remote contingency of the use 
of unsafe or defective lamps. 



Spirits of Turpentine. 

This is one of the most valuable articles in a family, 
and when it has once obtained a foothold in a house, 
it is really a necessity, and could ill be dispensed with. 
Its medicinal qualities are very numerous; for burns it 
is a quick application and gives immediate relief; for 
blisters on the hands it is of pri celess value, searing 
down the skin and preventing soreness; for corns on the 
toes it is useful, and good for rheumatism and sore 
throats, and it is the quickest remedy for convulsions or 
fits. Then it is a sure preventive against moths; by just 
dropping a trifle in the bottom of drawers, chests, and 
cupboards, it will render the garments secure from 
injury during the summer. It will keep ants and bugs 
from closets and storerooms, by putting a few drops 
in the corners and upon the shelves; it is sure destruc- 
tion to bedbugs, and will effectually drive them away 
from their haunts, if thoroughly applied to the 
joints of the bedstead in the spring cleaning time, 
and injures neither furniture nor clothing. Its pungent 
odor is retained for a long time, g-nd no family ought 
to be entirely out of a supply at any time of the 
year. 



FASTENING FOR TIED PACKAGES. 

This fastening, made of paper or any other suitable 
material, is shaped as shown in Fig. 2; it is shown 
folded in Fig. 1, and attached to the cords of the pack- 
age in Fig. 6. The fastening incloses and secures 
the tied ends of the strings, so that the package cannot 
be untied or opened and tied up again without destroy- 
ing the seal thus formed. The several flaps are so 
shaped as to admit of the crossing of the cord between 
them without interfering with the edges of the flaps 
when folded or turned over one upon the other, as 
shown in Fig. 1. The flaps are provided with mucilage, 




MCCARTY'S FASTENING FOR TIED PACKAGES. 

so that when turned down upon each other they inclose 
and securely hold the knotted ends of the string. 

The fastening shown in Figs. 3, 4, and 5 is made of 
paper, metal, or other suitable material. Instead of 
being made of flexible material to permit the folding of 
the flaps, the latter may be hinged to the body part, 
which would then be made dish-shaped to receive the 
knot of the binder. On one flap is a turning staple, 
which passes through slots in the other flaps and re- 
ceives a lock. The package so secured can only be 
opened by destroying the fastening, cutting the binder, 
or bursting the package itself, or picking the lock. 
The wide applications of these devices and the security 
they afford are apparent. 

These inventions have been patented by Mr. Michael 
McCarty, of Newport, R. I. 



METALLIC PISTON PACKING. 

The exterior faces of the inner blocks. Fig. 2, are 
angular, and have their apices rounded off upon the 
arc of the circle of the inside of the cylinder in which 
the packing is to be placed, as shown in Fig. 1. Grooves 
are formed in the central parts of the outer faces of the 
blocks, whose interior faces are concaved on the arc of 
a circle. Plane convex segments, Fig. 3, are formed 
with tongues to fit the grooves of the blocks, and are 
curved to fit the cylinder. The packing is held against 
the cylinder by open-ring springs, shown in Figs. 1 and 
4. The packing is secured between the piston head 
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PFLAUM'S METALLIC PISTON PACKING. 

and follower in the usual way, and which close up the 
opposite sides of the packing and form a chamber. 
The interior of the packing is designed to be filled with 
tallow, which gradimlly escapes through perforations 
in the centers of the segments and ends of the blocks, 
so that the inner surface of the cylinder will be kept 
lubricated. With this construction the outer surface 
of the packing, as it wears, will always retain its circu- 
lar form, and will thus always remain in close contact 
with the cylinder. 

This invention has been patented by Mr. N. Pflaum, 
27 Front Street, Port Jervis, N. Y. 
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Eiantern Condensers. 

For many years a plano-convex lens, flat side next to 
the light, and a double convex of crown glass have 
been employed, but this is now being gradually sup- 
planted by the two plano-convex lenses described. 
The most perfect system of this class is when the face 
of the lens nearest to the transparency is not quite 
flat, but slightly convex. 

A great increase of illumination is often to be ob- 
tained by the interposition of a third lens between 
the li^ht and the condenser. The form of this lens 
should be plano-convex, or, by preference, of a slightly 
meniscus shape, although, from such trials as we have 
made, we do not find any very marked degree of ad- 
vantage in the latter. The gain in illumination aris- 
ing from the employment of a supplementary lens, 
such as that described, was proved in one instance to 
exceed 30 per cent. But as this third lens will neces- 
sarily be close to the light, it must not only be placed 
somewhat loosely in its setting— to allow of expansion 
of the glass by the heat— but it must be warmed up 
slowly and thoroughly before being introduced into 
the lantern, otherwise the heat may cause it to crack. 

The great object in a condenser is to collect the 
largest possible amount of light emitted from a burner, 
and cause it to be projected forward to the object 
glass in a manner as free from observation as possible. 
When the condenser consists of two lenses, the first 
one collects the rays of light which diverge from the 
flame, and transmits them in a nearly parallel manner 
to the second, its function being to converge them to a 
point at a distance eqy^ing the position of the front 
lens of the object glass, or nearly so. If the eye were 
situated at the apex of this cone, it would perceive 
the whole of the condenser to be one mass of intense 
illumination, no one part being brighter than another. 

It may be asked why one lens would not answer 
the purpose of a condenser instead of two. We reply 
that it is not possible to effect the transmission of a 
large angle of light by one lens alone. While some 
of the cheap toy lanterns have a single condenser of 
the " bulPs eye " or hemispherical form, yet is the 
angle of light transmitted but small, owing to the 
spherical aberration of single lenses having short radii 
of curvature. Hence must a good condenser consist 
of at least two elementary lenses. 

We may here observe that if the purpose of the lan- 
tern be the production of enlargements from negatives 
of cabinet or greater size, then must the diameters of 
the condensers be increased in a corresponding ratio. 
For purposes of this nature, the condensers may with 
advantage be eight inches in diameter.— Photo. Times. 



MOVABLE DRESSING CLOSET FOB SLEEPING GABS. 

The object of the invention herewith illustrated is to 
provide a shelter or screen for use upon sleeping cars 
of the Pullman model, whereby the occupants may 
stand upright in the aisle and dress without being 
within sight of other passengers. The closet is made 
by a curtain suspended from four hooks on stationary 
cross rods, and extends about one-third across the aisle, 



Locotnotiire Cars for tlie Traiiscasplan Railuray, 

The Russian government is having built, at the en- 
gineering works of M. Struve, at Kolomna, some lo- 
comotive cars of a special type for the Transcaspian 
Railway, designed to meet two difficulties— the water- 
less character of a large section of the line and the in- 
significant ordinary traffic. To meet the former, the 
locomotive car is equipped with tanks containing suffi- 
cient water to last seventy miles. As the waterless 
stretch from Michaelovsk to Kazantchik is about fifty 




MOVABLE DRESSING CLOSET FOB SLEEPING CABS. 

leaving ample space for people to pass. The cross 
rods are about 30 inches apart, making the width of 
the closet, up and down the aisle, about the same. To 
close the closet, the hooks carrying the outer corners 
are moved up against the curtain rods of the car, 
thereby drawing the closet curtain up against the 
berth. The arrangement of the main curtains is clearly 
shown in the left of the engraving. Each curtain is 
cut back on the line of the upper berth about one foot; 
a hook on each corner is placed over the edge of the 
upper berth, so as to hold up the lower part of each 
curtain. It will be seen that the occupant of the upper 
berth can get in or out of the same without opening 
the lower curtains, while the movements of the occu- 
pant of the lower berth do not in any way interfere 
with his neighbor. The advantages possessed by this 
closet over the old style of curtains are apparent. 

This invention has been patented by Mr. A. J. 
Chandler, whose address is care of C, I., St. L. & C. 
Railroad, Cincinnati, O. 




Fig. l.-SIEMENS & HALSKE'S SOOT INDICATOB. 



miles in length, this supply is expected to be amply 
sufficient under any contingencies that may occur. 
With regard to the second difficulty, the locomotive 
has been constructed with a car connected to it, and 
capable of conveying eighty passengers. The locomo- 
motive car will be warmed by the exhaust steam from 
the engine, and there will thus be an economy in the 
consumption of fuel — an important consideration in a 
country where no timber or coal exists, and where the 
winters are extremely severe. 



SIEMENS AND HALSKE'S SOOT INDICATOB.* 

I have already more than once taken occasion to 
speak of the soot indicator, especially apropos of the 
labors of the committee appointed by the Electrotech- 
nical Society of Berlin for the study of telluric cur- 
rents. This indicator was constructed by Messrs. Sie- 
mens and Halske, and has now been in almost unin- 
terrupted operation for three years in the central office 
at Berlin. The apparatus consists essentially of a 
clockwork mechanism, which actuates a paper band, 
and of a style that marks the deflections (Fig. 1). This 
paper band is blackened every twenty- 
four hours. The tracings made by the 
style are fixed by means of a solution 
of colophony in benzine applied with 
a pencil. 

Beneath the platform of the appara- 
tus there is arranged an electro mag- 
net, which is excited by 20 elements. 
This electro is shown in diagram in 
Fig. 2, where N is a solid piece of iron 
around which is wound an insulated 
conductor, whose extremities com- 
municate with the poles of the battery, 
and which forms one of the poles of 
the magnet. The other pole of the 
magnet is concentric at N. Between 
S and N is placed a bobbin, whose 
winding is connected with the ground conductor. This 
bobbin is suspended from a spiral spring, z, and at- 
tached by wires to the points, /, g, and n (Fig. 1). 
The bobbin is so wound that the deflections of the 
needle, *, shall be proportional to the intensity of the 
current that is traversing it. The entrance and exit 
wires of the bobbin are attached to the terminals, ^and 
g, respectively. 



* Dr. Michaelis, in La Lumiere Ekcirignie, 



The apparatus is interposed in terrestrial lines as 
follows: 

The ordinary cable that connects Berlin with Dres* 
den is used. This consists of 7 insulated wires that are 
surrounded in a body by an insulating envelope. This 
latter is surrounded by non insulated wire that serves 
to collect the telluric currents along its entire length. 
At Dresden, one of these copper conductors is connect- 
ed with the winding wire, and at Berlin the apparatus 
is interposed in the metallic circuit thus formed. 

When telegraphing is being done, the wires exert an 
induction upon each other, so that the curves traced 
by the apparatus consist of a succession of slight oscil 
lations (especially during the day). The curves are 
extremely well defined. 

^ < < > » 

Absorption of Nitro^«ii by Soils. 

The remarkable statements of M. Berthelot respect- 
ing the fixation of atmospheric nitrogen by certain de- 
scriptions of soil have attracted considerable notice. 
M. Joulie has contributed to the Comptes Rendus an 
account of some carefully conducted experiments of his 
own which corroborate M. Berthelot's results. In 
these experiments, M. Joulie placed equal weights of 
soil in glass pots, watering the samples automatically 
with distilled water, and protecting the surface from 
any possible contact of ammonia-bearing substances, 
while leaving it freely exposed to the air. Different 
species of plants were raised from the soil under obser- 
vation; the crops being at the end of every season dried, 
weighed, and analyzed. The soil also was similarly 
treated, in order to ascertain whether this and vegeta- 
tion together had gained or lost nitrogen. 

By operating in this way upon many samples of soil, 
tested during a series of years, M. Joulie has satisfied 
himself that nitrogen has been gained (often in consid- 
erable quantity) in two descriptions of soil — the one 
being a loam and the other a sand devoid of clay. The 
results have been very fairly uniform in quality, but 
differ in quantity. The bed of soil in these experiments 
was about one decimeter thick; and if it may be admitted 
that the same amount of fixation might take place over 
the area of a hectare of meadow and throughout a lay- 
er of the same thickness, the weight of which would be 
about 2,000 tonnes, the weight of nitrogen thus fixed 
would not be less than 1,144 kilogrammes. If the area 
of surface only, and not depth, is to be taken into con- 
sideration, the result would be to diminish the approxi- 
mate fixation of nitrogen to 432 kilogrammes per hec- 
tare. In M. Joulie's opinion, this action is not to be 
attributed to any other cause than the direct absorp- 
tion of atmospheric nitrogen; but he admits that a 
further series of experiments upon samples of soil with- 
out vegetation is necessary to clear up the only doubt 
existing on the point. 

^ < » > » 

Cholera. 

Henry Downes, M.D., Deputy Inspector-Greneral of 
Hospitals, Springfield, Tiverton, England, says his ex- 
perience of the disease enables him to deduce the fol- 
lowing conclusions: 

1st. That cholera is the result of atmospheric influ- 
ences generated in localities in which numbers of men 
are assembled without due regard to sanitary precau- 
tions. 

2d. That cholera is only an aggravated form of 
diarrhoea, and that its later symptoms are the result of 
the long continuance of this disorder and of a sudden 
loss of a» large portion of the watery constituents of 
the blood, these symptoms being a shrinking of the 
whole body, blueness of the surface, cramp of the lower 




Fig. 2.-BIAGBAM OF EIEGTBO MAGNET. 

extremities, obstinate vomiting, diminution of the 
pulse, and gradual cessation of the hearths action. 

The nature of the contagion, or in what manner it is 
received into the system so as to produce these results, 
has not been ascertained ; but in my opinion it is most 
probably gaseous, existing in the atmosphere, and is re- 
ceived into the human body by respiration through 
the medium of the lungs. As long, therefore, as large 
numbers of men areassembled within a confined space, 
without due regard to sanitation, will cholera be pro- 
duced, and prove fatal to many thus situated; and 
although up to the present day we are in possession of 
no antidote, there is one remedy which is often avail- 
able, and that is immediate removal from the locality 
in which the disep,8e is prevalent. 
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INDICATING FIKE SAMP IN GOAL MINES. 

(Continued from first page,) 
marsh gas in fire damp, as would be necessary if 
pure marsh gas were used.) 

Care, of course, is taken to keep a stream of the gas 
flowing in, to counteract the diffusion of air through 
the case. Bulb, S', will now sink, its increase in weight 
being about 39 gjrains, H will break contact with c, and 
the bell rings. The observer now switches on battery 
I., which applies a force of say 45 grains through helix, 
a\ to the needle attached to the vertical arm of balance 
No. 2. This more than compensates for the increase in 
weight, H is brought back to c, and the bell ceases to 
ring. The observer now throws in small resistances 
until H breaks again, and thus finally satisfies himself 
that the amount of force applied through helix, a\ of 
the distant instrument is just enough to balance it and 
no more. Now, as this amount of force is also exerted 
by helix, a, upon the needle of Balance No. 1, its equili- 
brium is disturbed. Rider, r, is therefore shifted until 
equilibrium is restored. The position of this rider 
equals the force applied through helix, a; equals the 
force applied through the helix of the distant instru- 
ment. No. 2; and necessarily equals the increased 
weight of the bulb, S', in pure fire damp. From this 
point, therefore, to zero, the observer graduates his 
beam into hundredths and minor subdivisions. The 
graduation is then made in similar manner for car- 
bonic acid, eiAploying rider, r\ and battery II. In prac- 
tice, these graduations would be made before the 
instruments were placed in position, allowances being 
made for the depth and increased temperature to which 
each balance is to go. 

Thus adjusted, the instrument will act under the 
conditions named as follows : 

1. Rising Barometer and no ' ''Fire Damp. "—The point- 
er of the observer's instrument will be deflected to the 
left. On applying battery II., both balances will come 
to equilibrium with the same amount of electrical force 
— the distant instrument indicating by the bell, as de- 
scribed. 

2. Falling Barometer and no " Fire Damp,'''' — The 
bulbs in both instruments will sink when the atmo- 
spheric pressure is below the point at which they were 
adjusted. Equilibrium will be restored to both by force 
applied from battery I., as described. 

3. Rising Barometer and '''Fire Dampy — The ob- 
server will find, on applying current from battery II., 
that the distant instrument comes to equilibrium with 
a weaker current than his own. Keeping that in equi- 
librium by the current, he moves the rider, r, until his 
own balance is in poise. The position of this rider ne- 
cessarily gives him the percentage of fire damp in the 
case of the distant instrument. 

4. Falling Barometer and ''Fire Dampy— Both, bal- 
ances are disturbed, but balance No. 1 is only affected 
by the change in barometric pressure, while balance 
No. 2 is affected both by that and by the fire damp. 
Hence, the power now applied by battery I., sufficient 
to balance the distant instrument, will overweight the 
observer's. The amount of this overweight is deter- 
mined, as before, by rider, r, and the percentage of fire 
damp is given. 

The tests for carbonic acid are similar, rider, r\ being 
found necessary to restore equilibrium to the observer's 
instrument. 

GENERAL SYSTEM. 

Applied to a general system, a number of balances 
like No. 2 would be placed in various portions of the 
mine, the left-hand helices all being on one circuit, and 
the right-hand helices on another, connected with the 
one balance to be used in the observing room. Sepa- 
rate wires would be run for the bells serving to indi- 
cate the movements of each instrument. The tests 
would then be simultaneous, full battery power being 
thrown on, and then gradually weakened by the rheo- 
stat ; measurements being taken on the observer's bal- 
ance as each bell gave warning that one or more of the 
distant balances were in equilbrium. These tests could 
be frequently made, and notification promptly sig- 
naled to the miners in any drift in which a dangerous 
percentage was observed, or to the fire boss and his as- 
sistants. 

NOTES. 

1. The percentage of carbonic acid exhaled from coal 
usually runs from 0*30 to 2*1 per cent, in fire damp, 
varying in different mines, but practically constant 
in any one. There may be a sudden increase by an 
explosion, but ventilation would soon restore the 
normal condition. The quantity produced by the 
lamps and men is insignificant, since the ventilation 
necessary to keep the mine free from fire damp sweeps 
away the carbonic acid from this source as fast as 
formed. 

2. Should it be desirable to test for marsh gas only, 
balance 2 may be surrounded by an air tight case, pro- 
vided with a tube opened or shut at will by a mercury 
valve operated by an electro magnet controlled from 
the observing station. This tube would be opened for, 
say, five minutes. During that time the external gases 
would diffusB perfectly through the tube into the 
case, but both moisture and carbonic acid would be 
immediately absorbed by caustic potassa placed in 



D'. The tube would then be closed, and measure- 
ments taken, pure marsh gas being the standard. 
These tests would be made as often as desired, the ob- 
server having full control of the valves on all the in- 
struments and operating all on one circuit. 

3. While a separate circuit is shown for the right- 
hand or left-hand helices, it is practicable, by a simple 
device arranged by the inventor, to operate either he- 
lix at will from the observing station, and yet use but 
a single circuit. 

4. With bulbs of 300 cubic inches capacity, a balance 
weighing to -^^ of a grain will give the percentage of 
marsh gas to^ of one per cent. The bulbs weigh 6 
ounces. This weight may be lessened 86 grains by 
filling them with pure hydrogen. A reading to J of 
one per cent is close enough in practice. 

5. The instrument is especially designed for use in 
goaves, where large accumulations of the gas are more 
liable to form. A decrease in atmospheric pressure forces 
it out in the workings, where it may be fired by a shot, 
a defective lamp, or other causes. It having been set- 




INSTRUMENT FOR INDICATING FIRE DAMP IN MINES. 

tied that the explosions supposed to be wholly due to 
coal dust depend on marsh gas in conjunction with the 
dust, the necessity for close watch upon even small 
percentages is obvious. 

6. As marsh gas spreads with tolerable rapidity, one 
instrument will guard a considerable area, especially 
in a goaf where ventilation is neglected. 



A Torpedo Catclier. 

The construction of torpedo catchers was as much 
a necessity in naval warfare, after the development of 
the torpedo system of smajl, quick steaming torpedo 
craft, as armored protection for battle ships became 
in consequence of the growth of the gun. The catchers, 
or police of the sea, do not differ, except in bulk and 
speed, from the active and dangerous little enemies 
which they are intended to capture or destroy ; and 
in this respect the Admiralty would appear to have 
applied the old detective principle of setting a thief 
to catch a thief. The first of the new craft yet afloat 
was tried in Stokes Bay, near Portsmouth, lately, 
with remarkable results, not only as regards speed, 
but also as regards maneuvering power. This latter 
quality of the torpedo catcher was even more note- 
worthy than the former, and has been secured by the 
application of a principle which, though successfully 
tried in steam pinnaces and launches and in various 
submarine miners, built for the royal engineers, had 
not previously been adapted to first-class torpedo 
vessels. 

During the past four years we have on various 
occasions noticed the gradual development of the in- 
vention of Mr. John Samuel White, of East Cowes, 
which is now popularly known in the service as his 
" turn-about " system. Boats built according to this 
plan have their deadwood removed in order to obtain 
facility in turning, and are fitted with an inner and 
an outer rudder, simultaneously actuated, either of 
which would suffice to steer the vessel in the event 
of the other being lost or disabled. The present ex- 
perimental torpedo boat was undertaken by Mr. 



White for the purpose of demonstrating the applica- 
bility of his invention to larger vessels, and with a 
view to her acceptance by the Admiralty on her ful- 
filling all the conditions guaranteed. She is consid- 
erably larger than any of the existing torpedo craft 
in Her Majesty's navy, being 150 feet long, 17 feet 6 
inches broad, and 9 feet 6 inches deep. Her displace- 
ment is about 125 tons. Her lines resemble those of 
similar vessels now in use but she is fitted with a 
turtle deck and a spur ram. Like the others, she is 
built of thin steel, and has a conning tower amid- 
ships, from whence she will be steered in action. 
Messrs. G. E. Belliss, of Birmingham, the makers of 
all the machinery of Mr. White's boats, joined with 
him in the undertaking, supplying compound engines 
of the three-cylinder type, the high pressure cylinder 
being 20 inches, and the two low pressure' cylin- 
ders 24 inches in diameter, the whole being sup- 
ported on light steel columns. The stroke is 18 
inches. Great care has been taken in the design to 
keiep the weights as low as possible, having due re- 
gard to efficiency. There are two air pumps driven 
off the low pressure crossheads, while the feed pumps 
are driven direct from the crank shaft. Steam is sup- 
plied by two • locomotive boilers, with the feeds so ar- 
ranged as to insure an equal supply of water to each 
boiler; and, as the result of the trial, the possibility 
of successfully employing two boilers with forced 
draught without difficulty, either as regards the feed 
or priming, was clearly demonstrated. 

A great feature in the design is the division of the 
boiler room by a longitudin^ water tight bulkhead, 
the connections being arranged so that either boiler 
can be worked independently in case of accident. 
The vessel is also steered by steam. The trial, which 
was conducted by Mr. White and Mr. Morcom, on the 
part of the builder and engineers, was witnessed by 
Commander the Hon. F. R. Sandilands, of the steam 
reserve ; Mr. T. Soper, R. N., and Mr. Smale, of the 
Controller's Department of the Admiralty; Chief In- 
spector of Machinery Alton, and Messrs. Mayston and 
Gowing, of the dockyard. Admiral Herbert and 
a number of naval officers also watched the run- 
ning from the deck of the Camel. The weather was 
somewhat boisterous, but, notwithstanding the state 
of the sea, the vessel was remarkably steady, and 
also free from vibration, when going at her maxi- 
mum speed. The total weight on board was 25 tons, 
15 tons representing coal and 10 tons (furnished by 
iron ballast) her armament of Whiteheads and rap- 
id firing guns. Provision, however, has been made 
for carrying 35 tons of coal in the bunkers, while 
the space forward and aft for the accommodation of 
officers and crew and stores . is unusually large. Six 
runs on the measured mile were firstmade for the pur- 
pose of ascertaining the speed under the special con- 
ditionjfof load, which resulted in the realization of a 
mean speed of 20*79 knots, the mean boiler pressure 
being 126 pounds, the revolutions 319 per minute, 
and the indicated horse power 1,387. The highest 
speed in the direction of the wind was 22*43 knots, 
and the following times which it took to complete 
the miles will show the regularity with which the 
speed was maintained: With the wind, 2 minutes, 
43 seconds, 2 minutes 403^ seconds, and 2 minutes 40*^ 
seconds (repeated). Against the wind, 3 minutes 9 
seconds, 3 minutes 7 seconds, and 3 minutes 5 seconds. 
The average indicated horse power per square foot 
of grate was 23, which was maintained with a mean 
air pressure in the stokeholes of 2% inches, which 
was considered a very high result. The vessel was 
afterward tested in the usual manner for maneuver- 
ing power. At full speed, with the helm hard over 
30 degrees, the starboard circle was completed in 1 
minute 17 seconds (238 revolutions of the engines), 
and the port circle in 1 minute 12 seconds (270 revo- 
lutions). At half speed the starboard circle was com- 
pleted in 1 minute 14 seconds (237 revolutions), and 
the port circle in 1 minute 15 seconds (246 revo- 
lutions). The diameter of the circles was about a 
length and a half of the boat, or 225 feet. The craft 
was finally run for three hours' continuous full 
power steaming, to test the endurance of the mech- 
anism. No mishaps occurred, and the speed and rev- 
olutions were maintained throughout. The absence 
of vibration during the trial, as well as the very slight 
inclination on the helm being put hard down by the 
steam steering engine, was the subject of general re- 
mark, and Mr. White and Messrs. Belliss were con- 
gratulated at their joint success in the building and 
engining of what is regarded as the best type of tor- 
pedo catcher.— ionc^on Times. 

^ < « > » 

Iinprovement of Hearing* 

A prize is offered;, of 3,000 francs, by Baron Leon 
de Lenval, of Nice, France, for the best readily port- 
able instrument constructed according to the principle 
of the microphone, for improvement of hearing in 
cases of partial deafness. The Award Committee will 
receive instruments intended for competition up to 
Dec. 31, 1887. The awarding of the prize will take 
place at the Fourth International Congress for Otology, 
to be held at Brussels, in September, 1888. 
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Kigli Science Onnnery« 

To the Editor of the Scientific American : 

Long range guns are so rapidly being developed 
that the rotundity of the earth is offering a serious im- 
pediment to correct artillery practice, as a target placed 
at the extreme limit of the range is necessarily below 
the horizon. A gun, therefore, whose range is fifteen 
miles is supposed to be the most perfect instrument of 
war that can be devised. This is an error. Let us 
continue in enlargement until we obtain a gun whose 
range is 12,000 miles. It could be mounted like the 
Lick telescope, with equatorial mountings, and be 
loaded and aimed by a corps of competent astronomers. 
Suppose we were involved in a controversy with Ger- 
many over the libels which that nation has published 
on the American hog. Our ultimatum having been 
sent and war declared, the astronomers, knowing the 
longitude and latitude of Berlin, could accurately train 
the gun; the mathematical corps compute the number 
of grains of powder necessary to impel the projectile; 
the engineer corps time the fuse with accuracy, and 
work out the trajectory; and the electrical corps fire 
the several cubic miles of powder at the precise mo- 
ment appointed by the Secretary of War for hostilities 
to begin. The missile would clear all friendly and 
neutral nations, land immediately in the center of the 
doomed city, and insure peace by leaving no German 
alive. There are some few mechanical difficulties yet 
to be overcome before this gun can be properly con- 
structed, but I believe n; will yet prove to be the gun 
of our national armament. H. G. C. 



Treatment of Stammering. 

To the Editor of the Scientific American: 

The treatment of stammering given by your North 
Carolina correspondent, in your issue of Jan. 9, needs 
modification, inasmuch as it will not have the same 
effect in the majority of cases as in his own. A person 
may stammer with a full lung as well as with an empty 
one, and for the former to increase the quantity of air 
already inhaled would augment his difficulty. After 
many years of personal experience and the observation 
of scores of stammerers, I confidently assert that the 
quantity of air; be it large or small, in the lungs has 
little or nothing to do primarily with this affection. 
Using familiar terms, my theory is that stammering is 
an abnormal action of the laryngeal valves. The latest 
physiological authority shows that the larynx — the 
voice box — has two valves, namely, the one formed by 
the true vocal chords and the one formed by the false 
voc'al chords, the closure of the former preventing the 
ingress of air, and the closure of the latter preventing 
the egress of air. Now, stammering is a conflict be- 
' tween or an antagonism of these two valves — all of the 
contortions, shortness of breath, and various other 
manifestations resulting therefrom. The only rational 
and effectual treatment of this speech defect, therefore, 
is to establish a harmonious action between these two 
valvular processes, together with correct diaphragmatic 
activity, whereby the proper tension of air takes place 
in the lungs, and the column of air reaching to and 
playing upon the vocal chords is rightly supported, and 
the super-laryngeal parts left free to mould, modulate, 
and articulate the voice which has been produced at 
the vocal chords. 

Edgar S. Werner, Editor of The Voice, 
48 University Place, New York. 



Zinc Cliloride.— A Useful Suggestion. 

To the Editor of the Scientific American : 

I have read with considerable interest the report of 
the committee of the American Society of Civil Engi- 
neers on the preservation of timber, as printed in your 
Supplement. 

The conclusions arrived at have led me to write you 
in relation to the source of a cheap supply of zinc chlo- 
ride, which I think is worth the attention of railroad 
men. 

In Colorado, and other parts of the mining regions 
of the Rocky Mountains, many of the silver mines carry 
so high a percentage of zinc blende as to impair the 
value of the ores for silver. Such ores are discounted 
by the ore buyer or smelter according to the amount 
of zinc they contain, as its presence renders the ore dif- 
ficult of fusion, and causes also a loss of silver by vola- 
tilization. 

The whole of this zinc could be saved as chloride, 
with great advantage to the smelter, by calcining it 
with common salt. 

Many of these ores carry from 30 to 50 per cent of zinc 
blende, and by treating them with salt for the forma- 
tion of chloride, and then leaching it out, the bulk to 
be smelted would be proportionately reduced, and a 
saving of labor or fuel greater than the cost of the ope- 
ration would result. 

The chloride of zinc would have a market value, if 
burnettizing the ties becomes general, and the miner 
of such ores would not be at a disadvantage from the 
presence of zinc in the ore. 

But a small addition to the smelter's plant would be 



necessary, and suck works as the Argo and Grants, at 
Denver, and the works at Pueblo, could furnish enough 
chloride to treat the ties of many thousands of miles of 
road. 

It is true that some silver would be leached out with 
the zinc, but that can easily be recovered by the addi- 
tion of metallic zinc, in proportion to the silver in the 
vat. The addition of vats and pans for concentrating 
the zinc chloride would not be a great cost, and all the 
smelters have the necessary calcining furnaces. Give 
a market for the chloride, and the thing is done. 

Another point deserves consideration; that is, after 
impregnating the timber with the solution, I would 
suggest the dipping in a solution of silicate of soda, 
which would form a silicate of zinc in the outer pores 
of the wood, and preserve them from the action of rain 
and moisture. 

The regions of the mines supply a large portion of 
the ties, and from careful calculations I am led to be- 
lieve that the ties could be prepared in Colorado and 
delivered to the railroads at a cost much less than in 
any other part of the country. 

If this short notice attracts the attention of railroad 
men, the purpose is answered. 

Wm. West, 
Sup''t of Western Chemical Works ^ Denver, Col. 



IVaste in tlie Larder. 

There is a useful article on this subject in the Ex- 
change and Mart, from the pen of Miss J. Ascham. 

A housewife's duty is to prevent waste. She must 
therefore know what is likely to go to waste and 
why, or perhaps she will do just what is wanted to 
spoil things which would have kept a little longer 
if they had been left alone. Most things in the larder 
are perishable, but not all alike. 

Meat will keep three weeks in dry, frosty weather, and 
more than a week in cold dry weather, but not one 
week in damp, and hardly a day in very hot weather. 
If it has been frozen, it must lie in a rather warm place 
three or four hours before it is cooked. Meat should 
be taken down from the hooks every day, well looked 
over and wiped dry, and the hooks scalded and dried 
before the meat is put up again. Do not flour it. 
In very hot weather it is sometimes necessary to rub 
salt over the outside of a joint which is not to be 
cooked that day; but putting into a pan of treacle is 
much better, only it requires care, so as not to leave 
bits of fat, etc., in the pan when you take out the 
meat, and plenty of cold water to wash off what 
sticks to the joint when it comes out. It must, how- 
ever, be carefully looked over when it comes from the 
butcher, and any doubtful bits pared off and burnt. 
If meat shows signs of " turning," it must at once be 
put into a very hot oven for half an hour, so as to be 
partly cooked. If it has really spoilt, nothing will save 
it, because the inside of the joint is then bad; but if it is 
browned, not just scorched, in time, the inside will be 
found perfectly nice. Of course, in a doubtful case, 
it may all be sliced up and fried; but then, as a joint, 
it is spoilt. 

The dripping from a half spoilt joint is useless for 
food, and the bone will certainly spoil soup. Some 
cooks will plunge the meat into boiling water to save 
it, but this additional wetting is much more likely 
to hasten the catastrophe. In hot weather every bone 
must be baked, whether it is to make stock that day 
or not. Soup is just as good from baked bones as 
from raw ones. Every bone that has been boiled must 
be placed in a sharp heat and quite dried, and 
*' scraps" which would help to make stock must 
be burnt if the cook has no time or room to make 
it. For one little bone is enough to spoil all the 
milk and cream, and will cause all perishable things 
in the larder to be just ready to decay. 

The microscope helps us to understand the amazing 
rapidity with which germs multiply and diffuse 
themselves, but no one is yet able to say where their 
venom stops; probably they do harm to the entire 
house at the least. If bones are thoroughly dried, 
they will do no harm. All fat and suet should be 
cooked as soon as possible after it comes into the 
house; it should be wiped, sliced thin, and boiled for 
two or three hours, then strained, and the skin, which 
seems like leather, burnt in the middle of a hot fire. 
As soon as the fat is hard, it should be removed from 
the gravy, soup, or stock, wiped dry, and folded in 
thin paper. In very hot weather, sometimes it will 
not cake. Then a plate must be spared for it. The 
superfluous fat from a joint reduced to mince should 
be treated in the same way. 

Fish must be cooked as soon as possible after 
it is caught. If, however, there is more than can 
be eaten in one day, the superfluous part should 
be boiled for five minutes, even if it is to be fried 
afterward— it can be dried; but nearly all fish is very 
nice stewed like eels, with the same sauce, and par- 
boiled fish is as good this way as if it were quite fresh. 

It is said that Condy's fluid will perfectly cleanse 
meat or fish just beginning to taint on the outside. 
I think this is true; but prevention is much better 
than cure. Never allow any meat or fish to lie if 
you can hang it up. 



Game and poultry should be drawn, but not plucked 
or skinned, dried inside, and hung head upward. 

Milk is the most troublesome article in the larder, 
and really wants a little safe to itself. It "takes up" 
the slightest suspicion of taint, and becomes most ob- 
jectionable without turning sour. City people, at any 
rate, should boil the milk as soon as it comes in, from 
April to December. Then it should be strained into 
a clean flat pan, which must be scalded and rinsed 
with, first, a little soda, and then clean water, every 
time it is used. It is a help to mistress and maid to 
have two pans — one brown, one white — to use on al- 
ternate days, so as to insure time for purification. 
Country milk a little sour may be used for a pudding, 
or to make scones (one-half pint to one pound of oat- 
meal or brown meal, into which you have mixed one- 
fourth ounce carbonate of soda); but the milk which 
has been rattled about from 2 A. M. to 8 or 9 gener- 
ally seems good for nothing when stale. In case of 
serious illness in hot weather, or whether a young 
child's nourishment is in question, ice is necessary. In 
default of ''professional" apparatus, tie up as much ice 
as half a yard of flannel will hold, pass a stout lath 
through the string, and lay it across a metal tub; oval 
is more convenient than round. The ice will hang 
down and drip in the middle of the tub, and jugs of 
milk, bottles of soda water, or anything else will stand 
at the ends. Cover the tub, stick and all, with a 
thick board, and that with a damp, almost wet cloth. 
The milk may be boiled first, but must, of course, be 
cold before it is put with the ice. A damp cloth, with- 
out ice, keeps things much cooler than they are when 
uncovered. 

Cheese, uncut, only needs to be kept dry. After it 
is cut, it should be wrapped in a buttered paper scraped 
almost dry. Butter may be rendered less trouble- 
some in summer by being covered with a huge flower 
pot large enough to inclose the plate and rest in a 
tray in which there is some cold water. Leaving but 
ter in water spoils it. Bread should be covered closely 
from the air. The pans want wiping once or twice 
a week, and then heating very hot; the bread must 
not be put in again until the pan is cold, nor warm 
bread ever covered up. Baker's bread often acquires 
a most disagreeable smell and taste if these precau- 
tions are neglected. 

All vegetables, when cut, may be kept fresh by put- 
ting the stalks into water. Servants generallj- insist 
on immersing them, which favors decomposition. 
Parsley in particular can seldom be guarded from a 
watery grave. Carrots, turnips, and the like, if placed 
in layers in a box of sand, will keep for many weeks, 
I believe months. Clean new laid eggs will keep quite 
fresh for months if buried in dried salt well closed. 
Boiled potatoes ought to be laid out on a plate, and 
are then as good for frying or mashing as if they were 
freshly cooked. Servants have an unaccountable 
fancy for throwing them away, or, if desired to fry 
them, chopping and mashing them first, which en- 
tirely spoils them. If left heaped up, they will often 
spoil in one night, and must be burnt. No vegeta- 
bles should be put into soup until the day that it is to 
be used. If any soup, complete, is left, it must be 
sharply boiled the next morning, and put into a fresh, 
clean pan. The gray earthenware jars made for salt 
are most valuable for such purposes and for keeping 
viands hot or stewing things. Chopped spinach can be 
warmed in one of them, and, as it takes time to pre- 
pare, may be boiled, etc., the day before, and thus 
served in perfection at the early dinner or luncheon. 
Cabbage, French beans, and vegetable marrows are 
better dressed as salad if they have cooled, and in hot 
weather are almost as treacherous for keeping as shell- 
fish. 

Fruits, like vegetables, will keep very fresh if you can 
manage to put the stalk into water, only it must not 
be in a close or dark place. When apples, oranges, 
pears, lemons, etc., are to be stored, they must not 
touch each other, and must be protected from heat, 
cold, and damp as much as possible; sunshine is not 
desirable. It would be easy, if an amateur carpenter was 
at hand, to make a frame of laths, like a Venetian blind, 
which would contain a very large quantity of such 
fruit, and take up hardly any room. Flour and meal, 
sago, macaroni, semolina, and all like substances, are 
sometimes attacked by mites. They are so small as 
to be invisible singly, but a peculiar fine powder is be 
seen at the top of the farina, and is not motionless. 
There is also a smell something like honey or fermen- 
tation. I think they never appear in a dry storeroom, 
though they are sometimes brought from the grocer's. 
The only thing to be done is to burn the infected store, 
and heat the jar almost red hot before using it 

again. 

i^ « , ) ^ 

The electric trarbway on the promenade at Black- 
pool, Eng. , is now . in full working order, and cars 
driven by electricity run daily. A statement of 
the cost of laying the line by the Corporation has been 
issued. The line is 2 miles 1,000 yards in length, and 
the actual sum expended was $55,000. The cost of 
laying the central channel for the electrical apparatus 
was borne by the company which works the line. 
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Keep tlie Boiler Clean. 

The cleaning out of kitchen boilers is too often ne- 
glected. All sediment cocks should be left open at least 
once a week for the space of fifteen minutes, so as to 
clean and wash . out all foul sediment. Oftentimes, 
when complaint is made that the water smells, or that 




^^ 



Fig. l.-THE EMPIRE STEAM PUMP. 

it don't heat properly, the real cause will be found to 
arise from this neglect alone. In fact, people seem to 
go on the plan that once in order, always in order. 
All plumbing fixtures, says an old plumber, require 
cleaning and looking after, just as the plate we eat 

off of. 

♦ 4 # » » — ~ — _____ — „_ 

IMPROVED MILLING MACHINE. 

The machine here illustrated has been specially de- 
signed by Hetherington & Co., of Manchester, for fac- 
ing the various bosses and seatings on mule headstocks 
at one operation and at one setting, and is intended, 
says the Engineer, to supersede the old and costly 
method of planing. On 
the table of the machine is 
a strong chuck bracket — 
which is not shown in our 
illustration — so arranged 
that the mule headstock 
can be readily chucked into 
position, and supported 
while being operated upon. 
The machine itself, as will 
be seen from our engrav- 
ing, consists of a strong 
bed, with table sliding up- 
on it; attached to the bed 
on either side are massive 
double-faced uprights, car- 
rying on the top a strong 
cross beam. 

Mounted on the face of 
the uprights and cross 
beam are powerfully geared 
cutter heads, each having 
an independent compound 
movement for the adjust- 
ment of the cutters, pro- 
vision having been made 
that when the cutters have 
been finally adjusted the 
heads can be firmly bolted 
to uprights, thus insuring 
the utmost rigidity. The 
machine will admit 3 feet 
6 inches between the up- 
rights, and the table is 6 
feet long, with a traverse 
of 4 feet 6 inches. There 
are in all seven cutters, six 
on the front side of the ma- 
chine and one at the back, 
and these seven cutters 
operate upon the different 
facings of the mule head- 
stock, finishing them all 
to standard sizes with once 
traveling through the ma- 
chine. 

The table is arranged 
With a variable feed and 
quick return motion, con- 



trolled by a hand wheel at the aide of the front up- 
right. This wheel,being turned in one direction engages 
the slow cutting feed, and turned in the opposite direc- 
tion causes the table to run back quickly on the return, 
while the middle position disengages both motions, and 
thus brings the table to a standstill. On the front edge 
of the table are two stops, which act upon the end of a 
lever coupled with a clutch on the feed cone pulley, 
and so arranged that when the stops come in contact 
with the lever, the feed motion or quick return is at 
once disengaged. A cross handle is also provided, for 
moving the table by hand if necessary. All the mo- 
tions are driven separately from a countershaft carried 
by two brackets bolted to the back of the uprights and 
provided with an adjustable strap-shifting apparatus. 
The headstocks on the uprights are driven by open 
belts, and those on the cross beam by half cross belts. 
This arrangement allows the headstocks to be moved 
in position, when necessary, by altering the length of 
belt. 

As already stated, the special f eatnre of this machine 
is the great saving of labor effected over the old system 
of planing; and as an illustration of this we may men- 
tion that whereas formerly three days were occupied in 
the planing of a mule headstock, the same result is, 
with the special milling machine we have described, 
obtained in two hours; in addition, the further ad- 
vantage is secured that all the headstocks are in exact 
duplicate, while the machine requires no attention 
after it has been started, the stopping motion coming 
automatically into action when the table has made the 
required traverse. 

— ^ < • > ^ 

THE EMPIRE STEAM PUMP. 

The accompanying engravings represent a vertical 
steam pump, the most prominent peculiarities of which 
are its automatic valve gear and quick return plunger, 
which moves down at a given speed, but returns much 
more quickly. Its steam valve is operated.without the 
aid of tappets, compound levers, or metallic connec- 
tions of any kind. 

It neither strikes a blow nor operates suddenly upon 
the plunger. The piston cushions noiselessly upon 
steam at the end of each stroke, recedes gradually for 
an instant until the water valves close, and then com- 
pletes its stroke; this cushioning upon the steam allows 
of the pump being driven at great^speed without danger 
of hammering. There is no outside moving gear or 
delicate adjustment, the only «^isible moying part be- 
ing a portion of the piston* rod, and even this when 
necessary can be inclosed. 

In the steam chest there are but two pieces — shown 
in ISTos. 2, 3, and 4, of Fig. 2f No. 1 being a sectional 
elevation through the entire pump^--a slide valve and 



a differential piston to move the valve, these constitut- 
ing the whole valve gear. The steam piston and water 
plunger are cast in one piece of steel or composition, as 
shown in No. 2. The stuffing boxes and water valve 
seats are made of composition. The links and bolts 





Fig. 2.-DETAILS OF THE EMPIRE STEAM PUMP. 

holding the valve caps are steel, and all other bolts are 
casehardened. These caps can be easily and quickly 
removed, thus permitting access to the valves when- 
ever necessary. Although having but two water 
valves, the pump possesses the same advantages, as 
respects a steady flow, as the ordinary double-acting 
pump, by reason of the quick return of the plunger 
and the creating of a partial vacuum on both the up 
and down stroke. The quick return movement of the 
piston prevents any vibration or quake, such as usu- 
ally accompanies quick reciprocating motion. The 
pump being vertical, there is no wear to the cylinder or 
piston occasioned by the weight of the piston, and all 

foreign substances pass 
under or over the plunger,, 
thereby preventing all 
abrasions or cutting, so 
destructive in many other 
styles of pumps. The ar- 
rangement of the parts is 
such that there can be no 
such thing as dead centers, 
and hence it can be run at 
one stroke per minute if 
desired. The pump is so 
made that the water cylin- 
der may be changed, at a 
trifling cost, in accordance 
with the work to be done. 
Any further particulars 
regarding these patents 
can be had by addressing 
the inventor, Mr. E. G. 
Shortt, of Carthage, N. Y. 
The pump is manufactured 
by the Empire Steam 
Pump Co., at whose office, 
12 Cortlandt Street, this 
city, one may be seen in 
operation. 



SPECIAL MILLING MACHINE. 



Pasteur's discoveries, 
according to the German 
press, were anticipated. It 
is pointed out that, on 
pages 213 and 467 of G. H. 
Jahr's "Clinical Direc- 
tions," published in 1849 
by H. Bethmann, Leipsic, 
under the headings of 
^'Hydrophobia" and 
"Cases of Poisoning" 
mention is made of "in- 
oculations with the virus 
of rabies" as a remedy 
against the bite of rabid 
dogs. " The physician who 
advocated and practically 
employed this remedy was 
a German, Constantin Ber- 
ing by name, and resided! 
in Philadelphia." 
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Push or Being Puslied. 

As we have said repeatedly, there is nothing in the 
world like energy. In order to succeed, it is required 
that the aim in view be pursued with unwavering de- 
termination. It is the persistent effort to advance 
which we commonly designate by the term push. A 
business man without push might as well shut up shop 
and save his money, for sooner or later he will be 
swamped by the irresistible onward rush of progress. 

Quite different, however, from this faculty of push, 
■ exerted in a particular direction for individual advance- 
ment, is the being pushed by others. He who is awake 
to his own interests, who is possessed of push, needs 
no pushing from others, and, on the other hand, no 
amount of pushing will benefit the weak and the lag- 
gard. Constant spurring will only induce stubbornness 
and sulkiness, and we all know how the mule will act 
if urged against his will. 

We believe that he who does not feel that diligence 
and earnestness and a constant striving for improve- 
ment (be it in his own business or in that of another, if 
he is not his own master) will pay best in the end, can- 
not be brought to it by compulsion. 

Compulsion, force, driving, moreover, is unworthy 
of the spirit of^our age. Let him who will not move his 
arms and legs to keep himself afloat go to the bottom, 
the sooner the better. It is a deed of charity to such 
a being and in the best interests of others. 

We have no patience with men who are like dumb^ 
driven cattle, and who work solely because they must 
have their earnings in order to fill the stomach, whose 
chief prayer is 

" Come day^ go day^ 

God send pay day. " 

They are not men, but machines, and in the case of 
machines we expect a certain amount of work from the 
expenditure of a certain amount of fuel, and we take 
steps to get it. But a man^ be he employer or employe, 
will do his best; what he may lack to day, he will make 
up to-morrow. He will have puaJi^ but will object to 
being pushed. 

Push is absolutely a requisite in this world; pushing 
is unnecessary, and may result in the very opposite of 
that which it was intended to accomplish. — Litho- 
graphtr and Printeo\ 

- ^ « • t ^ — 

Petrifaction of Or$>^anlc Bodies. 

At a recent meeting of the Italian Medical Society at 
Perouse, Prof. Angelo Coi*ni, of Rome, made known 
the processes of preserving anatomical specimens and 
of petrifying corpses, the secret of which he has kept 
to himself for more than fifty years. These processes 
are two in number, and are as follows: 

1. Process of Making Organic Bodies as Hard as 
Stone.— The substances employed are boiled linseed oil 
tiind dentochloride of mercury, which are to be stirred 
up in a mortar until a soft paste is formed. In this 
oily paste is immersed the corpse or any anatomical 
specimen that it is desired to render unalterable by 
giving it the consistency of stone. The immersion is 
prolonged for several months, according to the bulk of 
the body which is to absorb the above-named sub- 
stances. 

When the induration seems sufficient, the objects are 
washed with turpentine, and exposed to the air until 
they become thoroughly dry. Then they are polished 
with an agate, and burnished as is done in the silver- 
ing and gilding of wood, but without the use of water 
or soap. These operations necessarily require consid- 
erable practice combined with a certain dexterity. 

If the objects to be preserved contain cavities, the 
latter must be previously filled with a mixture of equal 
parts of finely powdered cement and dentochloride of 
mercury. Final) y, if it be desired to preserve the body 
with its eyes open, artificial eyes must be substituted 
for the natural ones before immersion in the paste. 

2. Process of Preserving Bo - 
dies in a Soft and Flexible 
State. — For preserving organ- 
ic bodies in a soft and flexible 
state for several months, and 
permitting them to be dis- 
sected without any danger to 
the preparator or the anatom- 
ist, they are placed in some 
sort of a receptacle or other 
and covered with a layer of 
the thickest and purest honey 
that can be found in the mar- 
ket. If it be desired to pre- 
serve an entire cadaver by 
this simple and cheap process, 
we begin by carefully filling 

the encephalic, thoracic, and abdominal cavities with 
a sufficient quantity of tannin. This process, when 
applied with care, gives remarkable results, and a 
corpse thus prepared appears for several months to be 
asleep. One might say that the alcoholic fermentation 
that occurs under these circumstances serves it as food 
while preserving its softness and flexibility. When the 
fermentation ceases, a hardening of the parts occurs and 
renders the artistic forms of the body still more marked. 
— Revue Scientiflque, 



A CUEIOUS ICE FORMATION. 

The accompanying illustration represents a photo- 
graph of an air bubble found near the center of a cake 
of ice by one of our correspondents at Eau Claire, Wis. 
The '.beautiful shapes which ice often assumes in such 
formations are sometimes quite notable, but it is very 
rare, we think, to find a specimen of nature's work in 
this direction where the idea of some design seems to 
be so well suggested as here. The whole may indeed 




CURIOUS FORMATION IN ICE 
BUBBLE. 



CAUSED B7 AN AIR 



be taken as a shadowy representation of a beautiful 
flower stand, most delicately carved in crystal, suspend- 
ed above which, and partly seeming to spring from it, 
are formations which give no bad suggestion of flowers 
and vines, while tapestry and bric-a-brac of rare excel- 
lence can be evoked, with but little effort of the imagi- 
nation, from various other details of the representa- 
tion. 

^ « a > ^ 

Extensive soda works have been begun at Owens 
Lake, in California, A portable engine is employed, 
and as soon as a vat is filled the engine is moved to 




THE CALIFORNIA ROADRUNNER (GEOCOCCYX CALIFORNIANITS). 



another, and the water is left to evaporate from the 
one that had been filled. This process will be repeated 
at all the vats until the soda sediment in the water 
accumulates in the pit until it reaches the surface. It 
will take about a year to get a crop of soda by this 
method, which will bring $35 per ton. They expect 
to gather fifty tons of soda to the acre annually. The 
number of vats will be increased till they hold an 
area of 50,000 acres of soda, the income from which 
is expected to be nearly $2,000,000 a year. 



THE CALIFORNIA ROADRUNNER (Oeococq/x Calif ornianus), 

JOHN R. CORYELL. 

Avery singular and yet a very little known bird is the 
roadrunner chaparral cock, or, as it is known in Mexico 
and the Spanish sections of the United States, the 
paisano. 

It belongs to the cuckoo family, but has none of the 
bad habits by which the European cuckoo is best 
known. It is a shy bird, but is not by any means an 
unfamiliar object in the southwestern portions of the 
United States and in Mexico. Sometimes it wanders 
up into middle California, but not often, seeming to pre- 
fer the more deserted, hotter, and sandier parts of 
southern California, and from there stretching its 
habitat as far east as middle Texas. 

It is not by any means a brilliantly colored bird, al- 
though some of its hues are very beautiful. The pre- 
vailing color of the roadrunner is olive green, which is 
marked with brown and white. The top of the head 
is black blue, and is furnished with an erectile crest. 
The eyes are surrounded by a line of bare skin. 

It is not a large bird, being seldom twenty-four 
inches lon^, with a tail taking more than half of that 
length. The tail, indeed, is the most striking feature 
of the bird, being not only so very long, but seemingly 
endowed with the gift of perpetual motion, since it is 
never still, but bobs up and down, and sidewise, too, in- 
to every possible angle, and almost incessantly. 

But while its tail is most striking, its legs are most 
remarkable, being not only long and stout, but won- 
derfully muscular. How muscular nobody would be 
able to imagine who had not put them to the test. 

A traveler in Mexico tells of going out with his ran- 
chero host to hunt hares with a brace of very fine 
hounds. Going over a long stretch of sandy plain, 
relieved only by pillars and clusters of cactus, the 
Mexican called the attention of his guest to an alert, 
comical-looking bird, some distance from them. 

With the remark that the gentleman should see some 
rare coursing, the Mexican slipped the leashes of the 
straining hounds, which sprang off as if used to the 
sport, and darted after the bird. For a moment it 
seemed to the stranger a very poor use to put the dogs 
to, but he was not long in changing his mind. 

Instead of taking wing, the bird tilted its long tail 
straight up into the air in a saucily defiant way, and 
started off on a run in a direct line ahead. It seemed an 
incredible thing that the slender dogs, with their space 
devouring bounds, should not at once overtake the lit- 
tle bird; but so it was. The legs of the paisano moved 
with marvelous rapidity, and enabled it to keep the 
hounds at their distance for a very long time, being 
finally overtaken only after one of the gamest races 
ever witnessed by the visiting sportsman. 

The roadrunner, however, serves a better purpose in 
life than being rundown by hounds. Cassin mentions 
a most singular circumstance among the pecu- 
liarities of the bird. It seems to have a mortal hatred 
of rattlesnakes, and no sooner sees one of those rep- 
tiles than it sets about in what, to the snake, might 
well seem a most diabolical way of compassing its 
death. Finding the snake asleep, it at once seeks out 
the spiniest of the small cacti, 
the prickly pear, and, with 
infinite pains and quietness, 
carries the leaves, which it 
breaks off, and puts them in 
a circle around the slumber- 
ing snake. When it has made 
a sufficient wall about the ob- 
ject of all this care, it rouses 
its victim with a sudden peck 
of its sharp beak, and then 
quickly retires to let the snake 
work out its own destruction, 
a thing it eventually does in 
a way that ought to gratify 
the roadrunner if it have any 
sense of humor. Any one 
watching it would say it was 
expressing the liveliest emo- 
tion with its cc nstantly and 
grotesquely moving tail. 

The first impulse and act of 
the assaulted snake is to coil 
for a dart; its next to move 
away. It quickly realizes that 
it is hemmed in, in a circle, 
and finally makes a rash at- 
tempt to glide over the ob- 
struction. The myriad of tiny 
needles prick it and drive ffc 
back. The angry snake, with 
small wisdom, attempts to retaliate by fastening its 
fangs into the off endingcactiis. The spines fill its mouth. 
Angrier still, it again and again assaults the prickly 
wall, until, quite beside itself with rage, it seems to lose 
its wits completely, and, writhing and twisting horri- 
bly, buries its envenomed fangs into its own body, 
dying finally from its self-inflicted wounds. After the 
catastrophe, the roadrunner indulges in a few gratified 
flirts of its long tail and goes off, perchance to find 
its reward in being run down by hounds set on by men. 
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steam Engineering. 

In the September number of Wood and Iron were 
propounded to the engineers of the Northwest fifty 
questions on steam engineering. Replies were received 
from a large number of correspondents. The winner 
of the prize gave the following replies to the queries 
propounded, which, whether beyond criticism or not, 
contain many points of interest and instruction: 

1. Steam is an elastic fluid, generated by the action 
of heat upon water. 

2. Steam, when separated from the water from which 
it is generated, follows the law of all other gases, ex- 
panding 1 "459 of its volume for each additional degree 
of heat while the pressure remains the same; and while 
the temperature remains the same, the pressure is in 
inverse proportion to the volume. 

3. The temperature of steam is equal to that of the 
water from which it is formed, and its elastic force is 
equal to the pressure under which it is formed. 

4. Total heat of steam at 212° is 1,178». 

5. Latent heat of steam is found by subtracting its 
sensible heat from 1,202°. 

6. Heat in steam becomes latent heat whenever there 
is a change in the temperature; then the heat pro- 
duces the change, but does not raise the temperature. 

7. To find the amount of water to condense a given 
quantity of steam: Subtract temperature of hot well 
from total heat of steam. Divide difference by differ- 
ence between temperature of injection water and that 
of hot well. Divide first by second. Result is the 
number of times the injection water must exceed its 
weight in steam. 

8. Low pressure is pressure not exceeding one atmo- 
sphere. 

9. To find average pressure in a cylinder, divide 
length of stroke in feet by distance that steam follows 
before being cut off, which gives the ratio of expansion. 
Multiply pressure by corresponding number in some 
reliable expansion table. Result is average. This is 
the most expeditious method, provided the table is re- 
liable. 

10. Superheated steam is steam which has a greater 
temperature than that due to its pressure. 

11. Formulae for estimating power of engines: Non- 
condensing engine — Power (average pressure — counter 
pressure) X area of piston in inches X piston speed in 
feet per minute. Condensing — Power = (average pres- 
sure X vacuum) X piston area in square inches X pis- 
ton speed. 

12. The "dead center" is the point in the stroke 
where the crank and piston rod are in the same right 
line. To find dead center, turn engine in the direction 
it runs until crosshead is within a short distance of its 
limit of motion. Mark guide at end of cross head shoe. 
Mark some revolving circular part of engine, as disk 
crank or flywheel, and place one point of a fixed tram 
in this mark and the other on some fixed object in line. 
Now turn engine past the center in the direction she 
runs until end of crosshead shoe passes mark on guide. 
Turn back till shoe reaches mark. Holding tram still 
on the fixed object, place other point on selected re- 
volving part and mark as before. Bisect distance be- 
tween marks on revolving part, and turn engine till 
point of tram rests on central mark, and the engine is 
on " dead center." . 

13. To find diameter of cylinder for a given power: 
Multiply horse power of engine by 33,'^ 00. Divide pro- 
duct by the product of cylinder area x steam pressure 
X piston speed in feet per minute. 

14. Rule for finding contents in cubic feet of a cylin- 
der of any given diameter: Multiply the square of di- 
ameter in inches by 07854, and this product by length 
of stroke in inches. Divide last product by 1,728, and 
result is contents of cylinder in cubic feet. 

15. The diameter of the valve rod should be from 
1-10 to 1-12 of the cylinder diameter, or from 1-350 to 
1-300 of unbalanced area of slide valve. This last is 
considering the valve as a piston. Steel rods, of course, 
will bear being made smaller. 

16. The function of the steam engine crank is to 
change reciprocating rectilinear motion of the piston 
rod to the constant rotary motion of the crank shaft. 

17. The steam engine governor controls the speed of 
the engine within certain limits, by regulating the 
supply of steam to the cylinder, either by means of a 
throttle valve in the steam pipe, as in the case of all 
throttling engines, delivering a uniform supply of 
steam at the pressure necessary for the speed, or as all 
automatic cut-off governors, delivering steam at boiler 
pressure at the beginning of a stroke for a sufficient 
distance to maintain the speed, then cutting it entirely 
off. 

18. The most common causes of heating in the jour- 
nals of steam engines are: Insufficient lubrication, tight- 
ness of journals, faults in the alignment, and the action 
of foreign substances, such as dust. 

19. To ascertain lap and lead of a slide valve without 
opening chest, we should disconnect drip pipes, so that 
steam would appear at them as soon as it entered the 
cylinder; then opening the throttle a very little, watch 
drip pipes while the engine is being slowly turned by 
hand in the direction it runs. When steam appears in 
front of the piston near the end of the stroke, mark 



valve rod at edge of stuffing box or some other con- 
venient point. Then turn engine on center, mark rod 
again and measure distance again, which is the lead. 
The lap is found by marking rod when steam ceases 
flowing from one end, and again when it commences 
flowing from the other, measuring between marks, as 
for lead. Proceed the same for other end of valve. 

20. The amount of lubrication required for any en- 
gine is influenced by the quality of lubricant, speed of 
engine, amount of work in proportion to size of engine, 
tightness of journals, correctness of alignments, finish 
of journals, truth of valve face, perfection of cylinder 
bore, and fit of piston. 

21. The functions of the steam engine indicator are 
to show by its diagrams the pressure of steam at every 
part of the stroke, the amount of lap and lead of the 
valve, point of cut-off, average pressure, counter pres- 
sure, point of exhaust opening, point of exhaust clos- 
ure, and amount of cushion, enabling the happy pos- 
sessor to calculate the power of his engine, amount of 
work it is doing at the time diagrams are taken, fric- 
tional load, and theoretical rate of water consump- 
tion. 

22. A close approximation to the theoretical diagram, 
high initial pressure, early cut-off, and low terminal 
pressure indicate good construction and performance. 

23. Indicator diagrams show the pressure in the cyl- 
inder by the relation of their lines to the atmospheric 
line, which is a line drawn when the indicator piston is 
in equilibrium, having the pressure of the atmosphere 
on both of its sides. 

24. The diagram shows by the changes of directiou/j^ 
of its lines the exact time, in relation to the stroke a^ 
the piston, that each event of the valve stroke, admis- 
sion, cut-off, etc., occurs. 

25. ** Compression" is confinement of steam by clos- 
ing the exhaust opening before the return stroke is 
ended, thus causing a rise in pressure and assisting to 
stop the motion of the reciprocating parts. " Cushion " 
is steam used to stop the motion of reciprocating parts, 
and may be steam entrapped by exhaust closure or ad- 
mitted from boiler. "Clearance" is the name given 
to space between piston follower and face of valve. 

26. The term "energy" originally meant capability 
to produce motion, but has become nearly obsolete in 
a mechanical sense, being used chiefly in connection 
with men and animals. 

27. A pound of pure carbon is capable of liberating, 
if perfectly burned, about 14,500 heat units, which if 
used in one hour = 5*65 x horse power. 

28. The usual friction of a large engine is about five 
per cent of its power. 

29. Part of the wasted heat might be saved by plac- 
ing a heater in the chimney, and feeding injection 
water, having a good condenser, as a matter of course. 

30. The value of any kind of fuel is determined by 
the number of heat units produced by its combus- 
tion. 

31. A horse power is a power sufficient to raise 33,000 
pounds one foot in one minute. 

32. To determine the power of an engine, multiply 
the area of the piston in square inches by the average 
pressure of steam in cylinder, and this product by pis- 
ton's speed in feet per minute. 

33. Law of movable pulleys: The power is doubled 
by each movable pulley. 

34. A 3 inch pipe is nine times the area of a 1 inch 
pipe. For 3'-^ = 9, 1^ =1, 1 x 0*7854 = 0*7854, 9 x 0*7854 -h 
0*7854 = 9; 3 inch pipe has nine times area of 1 inch 
pipe. 

35. If a non-condensing engine, having an initial 
pressure of fifty pounds above atmosphere, cuts off at 
half stroke, the mean pressure in the cylinder will be 
42*35 pounds per square inch. 

36. Automatic engines use twenty-eight to thirty 
pounds of water per horse power per hour, and throt- 
tling engines from forty to sixty pounds per horse power 
per hour. 

37. Consider one inch below water level the best place 
to introduce feed pipe to boiler. 

38. Steam gauge pipe should be taken from the high • 
est part of boiler. 

39. About 156 cubic feet of air must pass through the 
grate to burn one pound of coal. 

40. A ready method of testing a steam gauge is to 
raise the pressure until the gauge indicates point at 
which safety valve should commence blowing. If it 
commences blowing at the proper pressure as indicated 
by gauge, it is fair to conclude that both are right. If 
they do not show the same pressure, one is wrong; most 
probably the gauge. 

41. Good anthracite coal makes 3*89 per cent of ashes. 
Hence, 2,000 pounds would produce about 80 pounds of 
ashes. 

42. It is a disputed point whether coal is improved 
by wetting or not; but as most furnaces supply from 
1^ to 1% as much air as is necessary for the perfect 
combustion of coal, it is safer to conclude that oxygen 
resulting from the separation of water (if possible) 
would be of no benefit. 

43. The best time to remove clinkers from furnace 
walls is while they are hot, as the clinkers are then 
soft and will come off without injuring the walls. 



44. If two pulleys on opposite shafts are twenty feet 
from center to center, the length of a belt to fit around 
them is 46 J^ feet. Rule: Add to twice the distance be- 
tween centers of shafts the product of half the sum of 
the diameters of the pulleys and S%. 

45. A unit of heat is the amount of heat required to 
raise a pound of water 1° Fah., from 39° to 40°. 

46. The principle involved in the working of the in- 
jector is that steam occupies more space than its weight 
of water, so that there is less volume returned to the 
boiler than is taken from it, as the steam used in work- 
ing the injector is condensed and enters in the form of 
water, occupying at sixty pounds above atmosphere 
but 1-353 of former volume. 

47. I consider its latent heat, and the manner in 
which it varies, the most remarkable property of 
steam. 

48. A cubic foot of fresh water weighs 62J^ pounds at 
60'* Fah., and contains 7^4 gallons nearly. 

49. A perfectly aligned and firmly built engine, set 
on a solid foundation, having perfectly fitted yet easy 
moving piston, tight shutting, balanced, light running 
valves, high and dry steam, reliable automatic cut-off, 
cutting off early, good condenser, and run at moderate- 
ly high speed, will effect the economical use of steam. 

50. I would suggest the universal adoption of a key 
on each side of crank pin box to equalize clearance and 
lesser^i^'jl}. 



l^e Atlantic and Pacific Sblp Railway Company. 

/A bill for the incorporation of the Atlantic and Pa- 
'cific Ship Railway Company was introduced by Mr. 
Vest in the Senate on December 15, 1885, and after be- 
ing read twice has been referred to the Committee on 
Commerce. In addition to the act of incorporation, 
by which Captain Eads and his associates are em- 
powered to build a ship railway across the Isthmus of 
Tehuantepec, the bill outlines the position of the 
United States in connection with the enterprise. The 
Government of Mexico having, in addition to land 
grants amounting to 2,700,000 acres, guaranteed that 
one-third of the annual net revenues of the company 
shall, for the period of fifteen years after the comple- 
tion of the railway, amount to $1,250,000, the United 
States shall, it is proposed, guarantee that the remain- 
ing two-thirds of the annual net revenues shall amount 
to $2,500,000. Fifty per cent of the gross earnings are as- 
sumed to represent the net revenue. The guarantee is 
only to go into effect when a loaded vessel, weighing 
not less than 3,000 tons, has been safely transported 
from one ocean to another at an average speed of at 
least six miles an hour. The speed requirement does 
not apply to such distance as may be made by canal. 
Whenever moneys are advanced by the Government, 
in fulfilling this guarantee, it is to receive correspond- 
ing bonds, payable in fifteen years from the date of 
issue. In default of such payment, the company is to 
receive these bonds at ten per cent premium in pay- 
ment of tolls on American vessels. 

In consideration of the accommodation, the company 
binds itself to transport all Government vessels, prop- 
erty, mails, and officials, and to transmit all messages, 
for the annual sum of $500; to accept from American 
coasting vessels, for a period of thirty years, seventy- 
five per cent of the regular tolls charged other nations, 
except Mexico; and to transport no war vessels, troops, 
or supplies of any nation at war with the United 
States or Mexico. The Government is to be represented 
by two-ninths of the total directorship, and when the 
revenue of the company amounts to over ten per cent 
on its total indebtedness, may, in connection with the 
directors appointed by Mexico, establish a reduced 
tariff. 

Such are the main provisions of the bill, and in ex- 
pressing our own favorable attitude toward it we are 
inclined to believe that we are but voicing the senti- 
ment of a very large majority. While the Government 
would make itself liable for a considerable sum of 
money, it is not probable that it would ever be called 
upon for more than an unimportant fraction of that 
amount. The benefits to be derived from the enter- 
prise seem to us more than a compensation for any 
possible losses. 

m t m I m 

Heat and Pressure of Explosives. 

If a charge of gunpowder be placed in the chamber 
of a gun, the gravimetric density of the charge being 
unity, and if it be completely exploded before the shot 
be allowed to move, the state of things immediately 
prior to the shot being permitted to move in the pow- 
der chamber, roughly speaking, is as follows: The pro- 
ducts of explosion are divided into two classes of sub- 
stances, about two-fifths, by weight, of the powder be- 
ing in the form of permanent gases and three-fifths 
solid matter, the solid matter being perfectly liquid at 
the moment of explosion and in an extremely fine 
state of division. By the combustion is generated 
some 730 units of heat. The temperature of the ex- 
plosion is about 2,200 deg. C, or about 4,000 deg. F., 
and the exploded powder exercises a pressure of about 
6,500 atmospheres, or about 43 tons per square inch, 
or about 90,000 pounds per square inch, against the 
walls of the chamber and against the projectile. 
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Tlie Barometer as a Guide to Healtli, 

Dr. M. A. Veeder, of Lyons, N. Y., has been led by 
his observations to believe that the barometer may 
become an instrument of as great value in saving life 
as it is now in saving crops or ships. It is a familiar 
fact, he says, that many persons who are afflicted with 
rheumatism are able to foretell changes of the weather 
by means of the aches and pains that they experience. 
Persons who are subject to headache, also, are apt 
to suffer most when the mercury in the barometer 
is changing its level rapidly, as, for instance, before 
a thunder storm. The cause of these symptoms ap- 
pears to be a difficulty in the adjustment of the 
volume and rate of the circulation of the blood to the 
varying atmospheric pressure upon the surface of the 
body. Ordinarily, the results are not serious, and but 
little attention is given to the subject. The question 
arises, however, as to whether there may not be a 
class of cases in which the movements of the mercury 
in the tube may become of great prognostic import. 
Dr. Veeder says that he has noted the occurrence of 
several deaths from apoplexy at times when rapid 
fluctuations of atmospheric pressure were indicated by 
the barometer; and he believes that at such times over- 
excitement, over-eating, improper clothing, and the 
like may induce consequences most disastrous to 




Fig. 1-PAB£NTY'S SMOKING MACHINE. 

those who are predisposed to apoplexy, the weakened 
blood vessels being already subjected to unusual strain 
by reason of the unfavorable atmospheric conditions. 
Although the cases observed by the writer thus far 
are not numerous, yet he maintains that the proba- 
bilities with regard to the matter are such that it is 
the part of wisdom that those who are advanced in 
years, or subject to symptoms that indicate an apo- 
plectic tendency, should be warned to exercise great 
moderation in all things, whenever the mercury is 
seen to be unusually active in its movements. — Medical 
Record. 



Treatment of Diabetes. 

Contrary to the general practice followed. Dr. Bou- 
cheron, in a note to the Academy of Sciences, advises 
diabetics to abstain from albuminoid food and alcohol, 
as well as from hydrocarbonized food. By this means, 
according to him, the sugar will disappear in three or 
four months. The boulimia and polydipsia are the 
flrst symptoms to give way, and strength will return 
with the general improvement. 



Squeaky boots having proved a source of annoyance 
a,t pharmaceutical meetings, the Chemist and Druggist 
suggests their cure by the injection of powdered French 
chalk through a perforation in the inner sole, and adds 
that the free use of the same substance between the soles 
when boots are being made will effectually prevent 
tiny trouble of this nature. 



PAEENTY'S SMOKING MACHINE. 
We reproduce herewith, from La Nature, an illus- 
tration of a novel apparatus, called by its inventor, 
Mr. Parenty, a " smoking machine." Tobacco manu- 
facturers make their cigars out of quite a large num 
ber of different leaves, whose physical and chemical 
qualities have to be so combined as to yield an article 
that gives out an agreeable odor and burns well. 
Combustibility, then, is a physical quality that must 
be estimated for each variety of leaf. Such estimate 
is made by measuring the time during which a certain 
style of cigar, made solely from the tobacco to be 
tested, holds its Are without drawing on it a second 
time. In ihis comparative determination the intensity 
of the lighting is the element that has to be deter- 
mined and regulated. To accomplish this is the ob- 
ject of the machine under consideration, which is so 
constructed as to imitate all the mojbions of a smoker, 
who, at regular intervals, would inhale a deflnite 
volume of air with a deflnite and constant force of 
suction. 

The apparatus (Fig. 1) is fed by a constant level re- 
servoir. The liquid enters continuously through an 
oriflce whose narrow section, gj (Fig. 2), may be modi- 
fied by means of a small regulating cone, V. The feed- 
pipe is provided with two cocks, R and R', with 
gauges, one of them graduated from one to 
three minutes and the other from three to ten, 
to show the interval between the beginning of 
two successive suctions. From the orifice, g?, 
the water enters the aspirator, a, which rests 
upon a reservoir, &, fed by the same orifice. 
When the water lowers in this system of com- 
municating vessels, the smoke is sucked through 
the cigar holder tube. A; and, when it rises, 
the smoke is expelled through the tubes, B, 
which are alternately opened and closed by the 
water contained in the collector, C. This latter 
collects the smoke that comes from the aspira- 
tors, and holds the water designed for closing 
the bottom of the tubes, B. It is closed above 
by the aspirator box, and this latter is provided 
with a hydraulic joint that arrests the smoke 
and allows it to make its exit through the 
chimney, g^ only. The variations in level that 
produce the successive inspirations and expira- 
tions are effected by means of two movable re- 
servoirs, D and E, which are connected with the 
preceding parts by siphons. Si and S2. These 
reservoirs are balanced by counterpoises, whose 
cords pass over pullfeys, and they rise or fall 
according to the weight of water that they 
contain. One them, D, is divided into two com- 
partments by a vertical partition, the first of 
which, Di, communicates with the aspirator 
box through a siphon, Si, while the second. Da, 
connects the collector and the reservior, E, 
through a siphon, Sa. 

The complete operation comprises four 
periods : 

1. The aspirator. A, and the compartment, 
Di, are full of water, as is also the connecting 
siphon. Si. The water flows over the partition 
into compartment, Dj, and then runs through 
the siphon, Sa, into the collector, C, where the 
liquid reaches the extremity of the tube, B. 
At this moment the reservoir, D, contains a 
sufficient weight of water to make it descend 
and cause a suction. At the same time, the 
collector stops fllling, and expels through the 
chimney the smoke that has been previously 
sucked in. 

2. The reservoir, E, has likewise fllled with 
water, and descends through its own weight and 
empties the collector and compartment, Di. 

3. The reservoir, Di, being relieved, rises. Theaspira-" 
tor begins to flU with water, and the smoke expelled 
therefrom through the tube, B, enters the collector. 

4. The reservoir, E, resumes its initial position under 
the action of a small siphon, S, at its upper part, 
which primes itself and frees it from the excess of 
liquid. 

The apparatus operates, then, through the establish- 
ing by the siphons. Si and Sa, of two levels, n, n\ 
and Wa Wa', whose variations produce the above de- 
scribed effects. 

For experimentation, we begin by making an approx- 
imate classification of cigars, each representing some 
variety of tobacco; this being done by lighting them 
at intervals of from IJ^ to 2 minutes. As the resistance 
of the cigars to the passage of the air is unequal, the 
suction is made uniform before each lighting by means 
of a small cock, t), on the aspirator tube; and, in order 
to utilize the graduation of the gauges, the cock, R, is 
fixed in such a position that it shall be possible, though 
the cock, R', to bring about a coincidence between the 
two liquid levels at a common point of the graduations, 
this being three minutes. 

After two successive suctions the cigar is fully lighted, 
and we then note by a chronometer the length of time 
that it burns. In a subsequent experiment, on group- 
ing cigars of analogous combustibility, we endeavor to 
find out whether* after a determinate lightinj^* they 



are capable of holding their fire during an operation in 
which the suctions are regularly spaced at intervals 
fixed by the first classification. An identical motion 
may be communicated to any number of aspirators by 
the same motor. The apparatus shown in Fig. 1 is 
arranged for testing six cigars at once. 

This ingenious apparatus, which does its inventor 
great credit, was presented to the Administration of 
Tobaccos in 1884, and excited great interest at the 
An vers Exhibition. 
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Navis:able Balloons. 

The French Academy of Sciences received, at its 
sitting of the 23d of November, an interesting com- 
munication from Captain Renard on the subject of 
some experiments recently made by him with his 
navigable balloon. The memoir was received with 
great favor by the Academy, which decided that it 
should be inserted verbatim in the Transactions, 
although this is contrary to the general practice. 
The experiments described took place on the 22d 
of August and the 22d and 23d of September. The 
motor employed was a Gramme dynamo-electric ma- 
chine making 3,000 revolutions a minute, and devel- 
oping 9 horse power. The current actuating the 
machine was furnished by a battery, which consti- 
tutes the most interesting feature in the installa- 
tion, but the arrangement of which is kept secret. 
To measure the velocities. Captain Renard employed 
a sort of aerial log formed of a small balloon of gold- 
beater's skin, and filled with 120 liters of common 
gas. This was held in equilibrium in the air, at- 
tached to the end of a silk thread 100 meters in 
length, and wound on a reel. To measure the speed, 
one end of the thread is wound round the finger, the 
time is noted when the balloon log is liberated, and 
the relati\re movement is recorded by the unwinding 




Fig. 2.-DETAILS OF THE APPARATUS. 

of the thread from the reel. When the distance of 
100 meters is traversed, a slight shock is felt on the 
finger holding the silk, and the moment is noted when 
this shock is felt. The time is thus recorded that the 
balloon has required to traverse 100 meters. On the 
22d of September the speed of the wind was from 3 
meters to 3*50 meters per second. The balloon left 
Chalais, carrying three persons, at 4:25 P.M., the sky 
being cloudy. It was steered against the wind, and at 
5 P.M. arrived over the He de Billancourt with a 
speed of 6 meters per second, the Paris fortifications 
being reached at 5:12 P.M. At this moment M. 
Renard gave the order to return, which was done, 
and the balloon reached its point of departure in 11 
minutes, while the outward journey had occupied 47 
min. The maximum height attained was 400 meters. 
The day following, the same voyage was repeated in 
the presence of the Minister of War and the Presi- 
dent of the Committee of Fortifications. There ap- 
pears little doubt that M. Renard's experiments, so far 
as they went, were a complete success. The Minister 
of War has ordered the construction of a much larger 
balloon, for conducting experiments on a more ex- 
tensive scale; these will take place next year. 



Glass Flooring. 

The substitution of glass flooring for boards continues 
to increase in Paris, this being especially the case in 
those business structures in which the cellars are used 
as offices. At the bank of the Credit Lyonnais, the 
whole of the ground in front is paved with large squares 
of roughened glass embedded in a strong iron frame, 
and in the cellars beneath there is sufficient light, even 
on dull days, to enable clerks to work without gas. 
The large central hall at the offices of the Comptoir 
d'Escompte has also been provided with this kind of 
flooring ; and, although its prime cost is considerably 
greater than that of boards, glass is in the long run far 
cheaper, owing to its almost unlimited durability. 
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ENGINEEBING INVENTIONS. 

A steam engine has been patented by 

Mr. Martin Burkley, of Moline, 111. The cylinder has 
two diametrically opposite inlet and outlet openings at 
each end, with rocking valves on the ends of the cylin- 
der fitted in pairs upon a common axis, which are ope- 
rated from the working parts of the engine to alter- 
nately close the outlet and inlet openings, and make a 
simplified form of construction. 

A fanning device for railway cars has 

been patented by Mr. Robert W. Macgowan, of New 
York city. It has an outside current or driving wheel 
and an inside fanning wheel on opposite ends of a shaft 
uniting the two, to be held in position by the closing of 
the window sash, and driven by the resistance encoun- 
tered by the moving train, andthiis introduce fresh and 
cool currents through the particular window to which it 
is applied. 
A winch engine has been patented by 

Mr. Earle C. Bacon, of New York city. It is so construct- 
ed that any desired number of windlasses, each carrying 
a hoisting rope, can be sot in motion by a train of gear 
wheels which derive their motion from a steam engine 
by suitable connections, and the windlasses can each be 
thrown separately in and out of gear, and held at any 
point with a suspended load without interfering with 
the movements of the other windlasses. 



AGRICULTURAL INVENTIONS. 
A hay rack has been patented by Mr. 

Joseph Grimes, of Perry, 111. On the outer surfaces of 
the side pieces of the wagon box are pockets or loops 
for receiving the lower tapered ends of stakes on the or- 
dinary extension boards, with other novel features, 
whereby the rack can easily be converted into a stock 
rack or box for vehicles. 
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MISCELLANEOUS INVENTIONS. 
A hat stand has been patented by Mr. 

Joseph Mersman, of Delphos, Ohio. It is made of 
wires twisted to form a standard, having an arm and a 
ring at its upper end and legs with spring loops at the 
lower end, being simple in construction, but intended 
to be strong and durable. 

A stencil holder has been patented by 

Mr. Augustus D. Klaber, of New York city. A frame 
is hinged on a board, and a clamping frame on the hinged 
frame to make a convenient device for holding a sheet of 
paper while stenciling and while impressions are being 
made. 

A farm gate has been patented by Mr. 
William W. Sweetland, of Edwardsburg, Mich. This 
invention covers a novel construction and combination 
of parts, designed to afford a gate which can easily be 
opened from either side, and is automatically locked in 
position either when open or closed. 

A rice huller and cuticle remover has 

been patented by Mr. John S. Moore, of New Orleans, 
La. It consists of a case with discharge doors and hop- 
per, two parallel shafts with a right and left spiral 
flange each, and means for operating them, whereby 
the hulls will be removed from the rice kernels by fric- 
tion. 

A medical compound for the treatment 

of consumption and like diseases has been patented by 
Mr. Euf us G. Gish, of Redfield, Kan. It is made of 
bloodroot, dandelion, black cohosh, burdock root 
■pikenard, bittersweet, water, sweet yeast, and other 
ingredients, in certain proportions, prepared in a speci- 
fied way. 

An explosive compound has been pat- 
ented by Mr. Milton F. Lindsley, of West Hoboken, N. 
J- It consists of nitro-cellulose, saltpeter, charcoal, 
chlorate of potash, starch, and carbonate of potash in 
certain specified proportions, mechanically mixed and 
prepared, to make a powder suitable for use in firearms 
of all descriptions. 

A wire stretcher has been patented by 

Mr, George H. Brackman, of Lake Run, Pa. It consists 
of a clamping device with hinged arms carrying plates 
between which the wire to be stretched is placed and 
clamped, with other novel features, to facilitate stretch- 
ing plain, barbed, or insulated wires, and holding them 
taut while splicing. 

A draught equalizer has been patented 

by Mr. Albion Wheeler, of Ridgeway, Iowa. The even- 
er is arranged to draw against a rocking yoke or clevis 
placed in its front, producing a shifting fulcrum that 
automatically equalizes the draught, the device being 
such that it may be used for equalizing the draught for 
any number of horses. 

A flaxseed separator has been patented 

by Mr. George Adams, of Sherburne, Minn. It has an 
inclined frame and a vibrating frame with overlapping 
plates and guard plates, in connection with a hopper, 
and means of operating, whereby round seeds will be 
separated from the flaxseed and discharged beneath the 
machine. 

A combined cooking stove and baking 

and warming oven has been patented by Mr. Fredrick 
Artmann, of Lexington, Miss. It has a baking and a 
warming oven, with flues above and between them, a 
flue below the warming oven, and three horizontal flues 
below the baking oven, with other novel features for 
economizing fuel and promoting efficiency. 

A tapping machine has been patented 

by Mr. Victor H. Ernst, of Jersey City, N. J. Its con- 
struction is such that the pressure of the taps on the 
foot stock, when the machine is in operation, is received 
by the follower, which yields sufficiently to prevent the 
breaking of the taps, which is likely to occur when the 
action of the taps is met with a rigid resistance. 

A gate has been patented by Mr. Thos. 
H. O'Reilly, of Canandaigua, N. Y. Its construction is 
such that by pulling a rope on either side an angle lever 
is made to raise the bolt, and release the gates, a further 
pulling swinging the gates in the direction from the 
person, the gates being closed by pulling a rope on the 
opposite side after the person has passed through. 

A fastener for barrel heads has been pa- 
tented by Mr. James W. Weston, of New York city. It 



consists of croze-shaped double legged permanent fast- 
enings and removable brace head nails, made to act in 
conjunction with the permanent fastenings, to secure 
and support and brace the head or end of the barrel, its 
chine, and the outer end hoop. 

A horse boot has been patented by Mr. 

Allen H. Tyson, of Lansdale, Pa. Between the outer 
leather facing and the inner fabric lining is a stiffening 
plate, preferably of metal, and of the desired form to 
correspond with the size and shape of the boot, to keep 
the latter in its original shape, so that the boot will keep 
its proper place when strapped to the animal. 

A neck yoke coupling has been patent- 
ed by Mr. Samuel Maneer, of Craigville, Ont., Canada. 
A collar or sleeve is fltted adjustably on the tongue, so 
that it may be moved along the tongue to suit the size 
of the draught animals, and this collar has an eye 
through which the bight of a chain held at one end to 
the neck yoke is passed, making a reliable and easily 
adjustable attachment. 

A roller skate has been patented by Mr. 

James B. Harris, Jr., of Geneseo, N. Y. On the rear axle 
is carried a small additional roller suspended behind, 
which, by raising the toe of the skate, is brought into 
contact with the floor, either to guide the movement or 
apply the brakes, but this roller may be adjusted to 
bear on the floor for aiding beginners, and the brake 
may be applied to either the toe or heel of the skate. 
A device for moulding brick has been 

patented by Mr. Silas Wright, of Washington, Middle- 
sex Co., N. J. The base frame has a frame hinged at 
one end to and movable toward and from thebase 
frame, with cutters on the lower side of the hinged 
frame, and a moulding box fltted therein, the device be- 
ing also susceptible of adj astment to make keystone and 
beveled brick, etc. 
A lifting jack has been patented by Mr. 

Emanuel Nordyke, of Heppner, Oregon. Its construc- 
tion is such that the center piston of the jack is raised 
during one stroke of the hand lever, and is automatic- 
ally held from falling back during the reverse move- 
ment of the lever, and the self-sustaining clutch is 
thrown out of action and the center piston allowed to 
slide back when required. 

A hose coupling has been patented by 

Messrs. Frank Atherton and Manton T. Bentley, of 
Paterson, N. J. It is so made that when the ends of 
two tubes are brought together only two movements 
are necessary in fastening the coupling, an outward 
movement of a sleeve to bring it over the joint between 
the tubes, and a rotary movement of the sleeve to bring 
the lugs of the two tubes into slots of the sleeve. 
A breast strap hook has been patented 

by Mr. Walter D. Drake, of Santa Fe, Mo. It is pivot- 
I ed to the breast strap slide or guard, and has a retaining 
ring for locking the ring of the neck yoke in the hook, 
the retaining ring having a loop to receive the holdback 
strap of the harness, the device being calculated to 
facilitate the work of attaching the neck yoke to and 
detaching it from the breast strap. 

An excavator has been patented by Mr. 

Cyrus Howard, of Pittsburg, Pa. This inrention covers 
an improvement on a former patented invention of the 
same inventor, its object being to shear off slices of 
earth as a plowshare does, to move the earth from the 
path of the machine to one side, and to throw it to a 
distance therefrom. 
A snow plow has also been patented by 

the]above inventor. It is designed to clear snow from rail- 
ways, throwing it to one side on levels and in cuts, first 
removing it from the road bed and then compacting it 
at the sides, to form inclines down which the snow 
may slide, in order more conveniently to receive the 
snow into open cars, and removing it by withdrawing 
the cars from the cut and dumping at any convenient 
point. 



NEW BOOKS AND PUBLICATIONS. 

A Treatise on the Manufacture of 
Soap and Candles, Lubricants, 
AND Glycerin. By William Lant 
Carpenter. London: E. & F. N, Spon, 

1885. 

Much of the material comprised in this treatise has 
appeared before in others of the Messrs. Spons' publica- 
tions, but in its present form all of the subject matter 
has been carefully revised and brought down to dat6. 
Mr. Carpenter was for several years practically en- 
gaged in the industries of which he treats, and has 
therefore the advantage of both theoretical and experi- 
mental knowledge. The manufacture of these com- 
modities is essentially a chemical operation, and the suc- 
cessful manufacturer must needs be something of a 
chemist. In describing the underlying principles, the 
sources of the raw materials and the subsequent pro- 
cesses by which they are utilized in these different 
products, the author assumes that his readers have 
such a chemical foundation. Treated in this spirit, 
these processes of manufacture are at once removed 
from the blind following of cook book recipes to the 
higher level of an applied science. With the rationale 
of the matter in mind, the manufacturer can select bet- 
ter materials, prepare them more effectively, and con- 
sequently turn out more valuable products. He will 
find the study of this volume much to his advantage, 
even if he must prepare himself for it by a preliminary 
course in chemistry. Sketches of apparatus illustrate 
the text where necessary. 

An Iron Crown. A novel tale of the 
Great Republic. Chicago : T. S. 
Denison. 

In this anonymous novel, an attempt is made to pic- 
ture in alarming colors the dangers which menace a 
free government from the amassing of immense wealth 
in the hands of a single individual or in the still less 
governable hands of a powerful Corporation. 

The Technique is the title of the first 

annual issued by the students of the Massachusetts In- 
stitute of Technology. It is an exquisitely printed 
book of 150 pages, containing useful and interesting 
information for students and their friends, and shows 
very creditable work on the part of the class of '87. 



Among the many calendars which 

business houses exercise their taste and energy in get- 
ting out the first of the year, we notice one of Messrs. 
Styles & Cash, New York stationers, as showing beau- 
tiful work in a clock face form, a removable dial for 
each month, the twelve tablets mounted on a bril- 
liantly colored card. Another one, by the American 
Bank Note Company, gives the twelve months in ex- 
quisitely colored and shaded divisions, each month being 
different from every other, and the whole work printed 
in the most perfect manner. Of statistical calendars, 
perhaps one issued by Messrs. Palen, Nelson & Co., 
New York leather brokers, is the most complete. Ac- 
companying each month's calendar are the prices of 
leather and hides for the corresponding month of four 
preceding years, and there are tables showing our ex- 
ports of sole leather and receipts of foreign hides for 
many years. 

Recei'oed. 

A Lucky Waif. Novel. By Ellen E. Kenyon. New 
York: Fowler & Wells Co., 1885. 
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Fortune's Favoiites 
Are those who court fortune— those who are always 
looking out for and investierating the opportunities that 
are offered. Send your address to Hallett & Co., Port- 
land, Maine, and they will mail you free, full particulars 
about work that you can do while living at home, and 
earn from $5 to $25 per day and upward. Capital not re- 
quired. You are started free. Both sexes. All ages. 
Some have earned over $50 in a single day. All is new. 
All succeed grandly. 

For Sale.— One 50 H. P. and one 200 H. P. Corliss En- 
gines, built by Geo. H. Corliss ; also one 30 H. P. Porta- 
ble Engine, built by Erie City Ironworks, nearly new; 
used only few months. Henry I. Snell, ia5 North 3d St., 
Philadelphia. 

Modern M'ch. Tools a specialty. Abbe Bolt Forgers, 
Power Hammers, Lathes, Planers, Drills, and Shapers. 
Send for estimates. Forsaith M. Co., Manchester, N. H. 

Wanted.— Addresses of parties wishing to pulverize 
1,000 tons ore. H. Poole, Box 2942, New York city. 

For Sale.— A valuable patent on a Stone or Marble 
Sawing Machine. Address J. H. Frenier, Rutland, Vt. 

To Manufacturers.— ThQ owner of 260 acres of ground 
at Pittsburg, on the Allegheny River and Pennsylvania 
system of railroads, in order to improve the property, of- 
fers to donate a number of excellent manufacturing 
sites. See adv. of Whitney & Stephenson, this issue. 

Rubber Belting, Cotton Belting, Leather Belting, 
Economy Belting, and Polishing Belting. Greene, Tweed 
& Co.. New York. 

A Sure Thing. 
There are very few things in this life of which we may 
be absolutely certain, but this is one of them : That Dr. 
Pierce's " Pleasant Purgative Pellets " have no equal as 
a cathartic in derangements of the liver, stomach, and 
bowels. They are very small, and their action is pleas- 
ant. Purely vegetable, perfectly harmless. 25 cents a 
vial. All druggists. 

Second-hand Engine and Speed Lathes. Send for 
list to P. O. box 1,700, Boston, Mass. 

Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co., Lexington, Ky. 

Mechanical Stoking saves 35 per cent in cost of steam. 
Address Brightman Stoker Co., Cleveland, O. 

Wanted. — A working millwright able to draught and 
plan mill, water, and machine work. To a man not 
afraid of work, and of good ability and high moral char- 
acter, a desirable situation is open. No others need ap- 
ply. Best of references required. Address Geo. T. 
McLauthlin & Co.. 120 Fulton St.. Boston. 

Geo. E. Lloyd & Co., Electrotype and Stereotype Ma- 
chinery, Folding Machines, etc. Send for catalogue. 
Chicago, 111. 

Blake's Belt Studs. The strongest and best fastening 
for Rubber and Leather Belting. Greene. Tweed & Co., 
118 Chambers St., New York. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
''Little Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer KristaJine. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J., and 92 and 94 Liberty St., New York. 

Grimshaw. — Steam Engine Catechism. A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y. 

Woodw'kg. Mch'y, Engines, and Boilers. Most com- 
plete stock in U. S. Prices to meet times. Send stamps 
for catalogues. Forsaith M. Co., Manchester, N. H. 

Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co .,86 Goerck St., N.Y. Send for catalogue and prices. 
The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

RaswelVs Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing 'febles. Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway. New York. 
Air Compressors, Kock Drills. J. Clayton, 43Dey st.,N.Y. 

Machinery for Light Manufacturing, on hand and 

built to order. B. B. Garvin & Co., 139 Center St., N. Y." 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New Yoik. 

If an invention has not been patented in the United 
States for more than one year, it may still be patentedin 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
aKency, 361 Broadway, New York. 



Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Presses & Dies. Ferracute Mach. Co., Bridgeton,N. J. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 3(51 Broadway, N. Y. Free on application. 

WoodWorkingMachinery. Full line. Williamsport 
Machine Co., " Limited," HO W. 3d St., Williamsport, Pa. 

Curtis Pressure Regulator and Steam Trap. See p. 350. 

Iron and Steel Drop Forgings of every description^ 
Billings & Spencer Co., Hartford. Conn. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co., 
419 Bast 8th Street, New York. 

Universal and Independent 2 Jaw Chucks for brass 
work, etc., both box and round body. Cushman Chuck 
Co., Hartford, Conn. 

The Crescent Boiler Compound has no equal. Cres- 
cent Mfg. Co., Cleveland. O. 

Curtis Steam Trap for condensation of steam pipes, 
high or low pressure. Curtis Regulator Works, Bos- 
ton. Mass. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 



^^ Book of Saws fres. Beduced prices 
for 1885. 50,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

" How to Keep Boilers Clean. " Send your address 
for free 88 page book. Jas. C. Hotchkiss, 86 John St., N. Y. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 76. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 

The " Improved Greene Engine " can be obtained only 
from the sole builders. Providence Steam Engine Co., R. I, 

Hercules Lacing and Superior Ijcather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 46. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 

Domestic Electricity. Describing all the recent in- 
ventions. Illustrated. Price, $3.t)0. B. & F. N. Spon, 
New York. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Iron Company, Trenton, N. J. 

Brands cut in Wood, Pattern and Brand Letters. 
Vanderburgh, Wells & Co.. 110 Fulton St., New York. 

Brass and Iron Working Machinery, Die Sinkers, 
and Screw Machines. Warner & Swasey, Cleveland, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St.. Philadelphia, Pa. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and pa^e or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special IVritten Information on matters of 
personal rather than general interest, cannot be 
expected without remuneration. 

Scientific American Suppleinents referred 
to may be had at the office. Price 10 cents each. 

minerals sent for examination should be distinctly 
marked or labeled. 



(1) J. M. K. asks what kind of cement 

to use in fastening together the ends of leather belting 
A. Use the best and toughest white glue. 

(2) E. A. A. asks: Is there such a thing 

as an iron railroad tie? If there is, why is it not in 
general use? A. Various forms of iron ties have been 
invented, and they are extensively used in * countries 
like India, where wood is very dear. In this country 
wood is cheaper; hence iron ties are little used. 

(3) C. H. asks how to make an electric 

coil used in electrical medical apparatus. A. Make a 
thin wooden spool 3^ inches long, and 14 in. diameter; 
wind the spool with 4 layers of No. 24 wire; surround 
these layers of wire with two thicknesses of writing 
paper covered with shellac varnish, and upon this wind 
8 to 12 layers of No. 36 silk covered copper wire. This 
will form your coil. Connect the ends of your coarse 
wire with your interrupter and battery; connect the 
ends of your fine wire with handles. Make a bundle of 
annealed wire to fit loosely in thehole of the spool, so 
that you can withdraw it and insert it to vary the 
strength of the shock. 

(4) M. R. A. asks: How can I put a high 

polish on a piece of walnut and preserve the natural 
color?, - A. If the piece of walnut is small, you can put 
a high polish on it by rubbing with a mixture of equal 
parts of shellac varnish and boiled linseed oil. If the 
piece is large, this would be a laborious process of se- 
curing a polish. It would be better to give the article 
several coats of varnish, rubbing each coat down by 
means of pumice stone and water; and finally ap- 
plying a fiowing coat of fine, hard drying varnish. If 
this does not produce the finish required, you can rub 
the last coat down with fine pumice stone and finish it 
with rotten stone. 
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Blind, shutter, or screen, B. D. Sievens 333,505 

Block, See Meat block. 

Blower for stacks of boiler furnaces, steam, T, 

Poore 333,54u< 

Boat. See Torpedo boat. 

Boats or small vessels, machine for bendinpr. 
shaping, and setting the timbers or frames 

of, J. A. Dower , S.33.6i5 

Boiler. See Steam boiler. 

Boiler, E. T. Sykes 333.5n 

Boiler and steamer, S. Wo France 333.740 

Boiler furnace, T. Poore 333,544 

Boiler furnace, steam, L. Johnston 333,954 

Bolt lock, W. H. Babcock 333,718 

Boot or shoe heel plate, Hogeboom & Wool- 
cocks.... 333,522 

Boot or shoe nailing machine, F. A. Beal ...... 333,812 

Boot or shoe tree, S. H. Hodges 338,630 

Boots and shoes, lasting, W. C. Cross 333,606 

Boots, shoes, or stockings, stretcher for felt, W. 

A. Young o ... o e 

Bottle filling machine, J. Hunt , , 

Bottles, etc., tool for forming threads,'etc., upon, 

C. De Quillfeldt 333.738 

Bottling machine. Wood & Mead , 333,708 

Box. See Packing box. Paper box. 
Brake. See Car brake. Sled brake. 

Breast strap hook, W.D. Drake „ 383.734 

Brick moulding device, S. Wright 833,710 

Broom rack, Tatum, Jr.. & Hatfield 333.900 

Brooms and brushes, machinery for making. J, G. 

Horsey 333,946 

Buckle, J. E. Davenny 333,930 

Bundle carrier, A. J. Underhill, 2d : 333,796 

Button, G. W. Toms 333,794 

Button, collar, C. G. Harstrom 333,752 

Button fastener, I. J. Saunders 333,551 

Cab, hansom. C. A. Floyd 333,845 

Can. See Oil can. Sheet metal can. 

Can opener, C. F. Leopold 333.764 

Candlestick, M. A. Greeley 333,517 

Cane, umbrella, and hat rack, combined, A. 

Frank 333,741 

Car brake. W. H . Masterman 333,874 

Car coupling, D. U. Graveline 333,850 

Car coupling, F. Windier. 333,986 

Car furniture, railway, R. F. Handy 333.853 

Car spring, R. Vose 333,983 

Car, stock, C. L. Gorrell 333,747 

Car window, J. M. Fennerty 333,620 

Cars, fanning device for railway, R. W. Mac- 

gowan 333,767 

Carbureting attachment for gas fixtures, J. Kidd.. 333,862 

Carburetor. A. J. English.... 333.508 

Carding machine feeding mechanism, J. T. Le- 

maire 333,868 

Carriage curtain fastening, J. M. Baker 333,811 

Carriage jack, P. J. Abbott 333,807 

Carrier. See Bundle carrier. Hay carrier. 

Cartridge, H. F.Clark » 338,728 

Cartridge shell crimping device, O. F. Belcher 333,589 

Case. See Dressing case. 

Casting metal ingots, Dalliba & Billings 333,929 

Chain, drive, W. N. Whiteley 333,803, 333.804 

Chair. See Convertible chair. 

Check for bridles, overdraw, J. W. Whittle 333,581 

Check rein hook, H. D. McKlnney 333,880 

Christmas tree with or without accompaniment 
of music, mechanism for turning, J. C. 

Eckardt 333.617 

Churn, G, W- Hinman....... 333,629 

Cigar box clasp, C. Kunze ,, ^333,640 

Cigar machine, J. G. Strothoff, Jr 333,976 

Clamp, R. B. Poole. , 333,667 

Clasp. See Cigar box clasp. Garment supporting 
clasp. Pencil clasp. 

Clasp, A. Schurch , 333,679 

Cleaner. See Knife cleaner. 

Clock case, J. G. Low » 333,873 

Clothes pounder, A. A. Brooks 333,916 

Coal loading apparatus, W. G. Barnard 333,585 

Coal tipple, W. W. Rosensteel = 333.891 

Coffee hulling and polishing machine, J. Smout... 383,788 

Coffee mill, M. Lepage..... , 333,870 

Compound engine, W- H. Donaldson ,.... a33,507 

Condenser, steam engine, R. Lees 333,763 

Convertible chair, J. B. Ross ... 333,892 

Conveying apparatus, A. Wolcott 333,987 

Coupling. See Car coupling. Harness coupling. 
Hose coupling. Thill coupling. Yoke coup- 
ling. 

Cuff holder, J. F. Atwood 333,494 

Cultivator, J. Goodnough 338.514 

Cultivator. J. Morgan 333,535 

Cultivator, disk, J. O. Currier 333.927 

Cultivator, wheel, A. Lindgren 333,766 

Cushion for vehicles and furniture, ventilated 

spring, Sibley & Wells 333,557 

Cutter. See Pipe cutter. Stalk and weed cutter. 
Cylinders or cylindrical vessels, joint for, W. H. 

Brown 333,726 

Dash pot, G. H. Corliss 333,831 

Desk, C. Larson a33,760 

Disinfecting materials, automatic apparatus for 

dry. B. A. Dryer 333,934 

Distance instrument, Hansard & Tribby , 3:^,625 

Distilling wood, apparatus for, Hansen & Smith.. 333,750 

Distilling wood, etc., apparatus for, J. Roberts 333,673 

Doors, device for fastening prison, L. M. Ham 333,749 

Door spring and check, combined, Stevens & 

Major 333,568 

Draught equalizer, A. Wheeler 333,705 

Drawings, apparatus for enlarging and reducing, 

A. Fougeadoire :333,737 

Dredger, endless chain, J. Kennedy 333,637 

Dressing case or bureau, G. Sugg 333.977 

Drier. See Grain drier. I'obacco drier. 

Drier, L. J. Cadwell 833,825 

Drill. See Mining drill. 

Drill bits, making. Diamond & Brock 333,506 

Drill teeth, gauge wh'eel attachment for, E. P. 

Janvier , 333,858 

Earth boring machine, J. E. Davis 333,931 

Edger, double and gang, M. Garland. 333.847 

Edger, gang, C. A.Merrill 333,882 

Egg preserving device, O. W. Jones 333,686 

Egg register. Shellenberg & Stiemke 333,678 

Electric light circuits, regulator for, W. M. 

Thomas. , . 383,698 

Electric lighting system, W. Stanley, Jr 3^3,564 

Electric inachine, dynamo, E. Thomson 3,33,573 

Electric'machines, armature for dynamo, Stan- 
ley, Jr.. & Shallenberger 333,563 

Electrical meter, W. C. Patterson 333,779 

Electro-medical battery, S. France 333,739 

Elevator, H. Albert .333,713 

Elevator, C. G. & L. Tiefel , 333,701 

Ellipsograph, R. W. Rummell 333,972 

Engine. See Air engine. Compound engine. Gas 
engine. Traction engine. Steam engine. 
Winch engine. 
Engine for running sewing machines, L. W. Bald- 
win. 383,719 



(5) B. F. B. asks what printers' ink is 

made of. A. A varnish composed of linseied oil. resin, 
and soap, and the pigment; in the case of black ink, 
lampblack and indigo with Prussian blue. 

(6) W. B. R. asks if there is anything 



an excess of acid, which can be remedied by the addi- 
tion -of some potassium bicarbonate, a substance in 
it^lf perfectly harmless. 

//(21) L. A. O. asks: 1. What will pre- 

VVent the hair from falling out? What will strengthen 



that can be used to refinish japanned iron 
which has got dull and faded by standing in the su, 
light. A. By rubbing down with French polish you 
may improve the appearance of japanned work ^at 
has become dull. Polishing with a paste of oxi^e of 
tin anu water on a buff or rubber of cloth or soft 
leather will bring out the gloss, if there is no oil on 
the japan. 

(7) T. B. W. asks how phenol sodique 

is made. A. It is made of carbolic acid 1'177 per cent, 
soda salts, water, and impurities 98*823 per cent. 

(8) C. M. W. asks (1) the difference be- 
tween a yard square, a square yard, and a cubic yard. 
A. The first two are the same, and are measures of sur- 
face ; the second is a measure of volume. 2. Will com- 
mon black powder, if placed in a vacuum or in some- 
thing where air is excluded, explode when a spark is 
applied? A. It will not. 

(9) E. C. T. asks a practical method by 

which a right lined quadrilateral figure or square may 
be reduced to one-half its area, preserving its relative 
proportions. A. The areas of similar rectangles are to 
each other as the squares of the sides. 

(10) J. A. G. asks how to make orange 

water. A. Orange flower water is the product obtained 
by distilling 10 pounds of orange flowers with 7 fluid 
ounces of proof spirit. You will find directions for the 
preparation of similar compounds in the U. S. Dis- 
pensatory. 

(11) J. R. T. asks : How can I mix a 

body of plaster of Paris, say 24 inches square, for the 
life size bust of a man, so that there will be no air 
holes in it when it is cut? I had one cast, but when cut, 
it was full of small pin holes. I would like to get 
one perfectly smooth and hard, so that when it is 
carved the tools will leave it clear of these holes. A. 
The' process for taking a plaster cast is as follows, 
some of the details of which you have probably ig- 
nored: The person must lie on his back, and his hair 
be tied behind; into each nostril put a conical piece of 
paper, open at each end to allow of breathing. The 
face is to be lightly oiled over, and the plaster, being 
properly prepared, is to be poured over the face, taking 
particular care that the eyes are shut, till it is a quar- 
ter of an inch thick. In a few minutes, the plaster can 
be removed. In this mould, coated with paraffine, a 
second cast is to be taken, that will furnish casts ex- 
actly like the original. To avoid pin holes, pour the 
plaster very thin and agitate till it forms. 

(12) P. B. asks : How is pool and 

billiard chalk made, and of what is it composed? A. 
The chalk referred to is dug from the ground, carefully 
selected, and cut in the shape generally used. It is 
imported almost entirely from France. 

(13) E. B. R. and H. S. (1) a recipe for 

ebonizing wood. A. See answer to query 11, Scien- 
tific American of July 11. 2. One for destroying 
smell from a goat skin rug, cured with hair on. A. 
Hold the skm over a fire of red cedar boughs and 
sprinkle with chloride of lime; or wrap them in green 
hemlock boughs, when they are to be had, and in 24 
hours they will be deodorized. 

(14) F. S. asks the ingredients, propor- 
tion, and process of making liquid stove polish. A. 
Black lead pulverized 1 pound, turpentine 1 gill, water 1 
gill, sugar 1 ounce, grind together. 

(15) G. M. asks: What mineral would 

be nearest in color and appearance to potato starch? 
A. Ground limestone or barytes would resemble starch 
as closely as any mineral will. The greater specific 
gravity of the mineral makes the difference plain in 
every case. 

(16) J. M. asks: What will remove var- 
nish from furniture without removing the stain, or 
color it? A. Turpentine, benzine, alcohol, ether, etc., 
will remove varnish, but attack the stain also, if it be 
soluble in these liquids. The only way, always practica- 
ble, is to carefully scrape off the varnisli. 

(17) F. W. S. asks how to make a glue 

for gluing a musical instrument. A. The great point 
in this operation is, first, to remove all of the old glue 
from the parts to be joined, then warm the part to 
be attached very thoroughly, and a good carpenters' 
glue can readily be used. 

(18) C. A. B. asks: What is put into 

water to assist in producing a tone, when tumblers are 
filled and the fingers moistened and drawn across the 
edge, produce^ stich loveiy -sti'ains? A. Nothing but 
pure water is used. The different notes are produced 
by filling different tumblers with varying amounts of 
liquid. 

(19) W. M. R. asks (1) how to set a com- 
mon slide valve in stationary, locomotive, and marine 
engines. A. For an excellent practical treatise on 
the setting of slide valves, see Scientific American 
Supplement, No. 13. 2. A rule for calculating the safe 
working pressure of steam boilers, when you have the 
dimensions given? A. Divide the minimum tensile 
strength of boiler plate (40,000 pounds) by 4 for safe 
load, and again by 2 for single riveted seams or r66 
for double riveted seams. Multiply this product by 
the thickness of the plate in decimals of an inch— 
0'25 for ^ in. iron or 0'31 for flve-sixteenths inch iron. 
Divide this sum by half the diameter of the boiler in 
inches for the safe working pressure. If the boiler 
shell is all steel, use 60,000 pounds for tensile strength. 

(20) J. M. writes: Would like to know 

how to make a spoiled home-made blackberry brandy 
good. Two buckets of blackberries were boiled slowly 
for one hour, then squeezed through a rag, the juice 
put iiitb ;a jar with ^ gallon of brandy and allowed to 
stand f bout two months, after which time another }4 
gallon of brandy and 4 pounds of dissolved sugar were 
added, and now' it tastes sour. A. Your process of pre- 
paration was not correct. The fermentation has yielded 



and marble/ ^^^ ^^^^ ^^ i* won't snap and break, when it is combed 
. jjj lYie su]^'- ^^ ^^^ briskly? A. See " Loss of Hair," etc., contained 
in Scientific American Supplement, No. 173. 2. 
What will stimulate the growth of the eyelashes? A. 
Cologne 2 ounces, liquid hartshorn 1 drachm, tincture 
cantharides 2 drachms, oil rosemary 12 drops, lavender 
12 drops. 3. What will effectually and easily remove 
an objectionable crop of hair from a lady's arms, so 
that it won't grow in again? A. Use some depilatory; 
as, for instance, a strong solution of barium sulphide, 
made into a paste with powdered starch. It should 
be applied immediately after it is mixed, and allowed 
to remain there for 5 or 10 minutes. 

(22) A. F. O. writes : I have a complete 

human skeleton, just from the caldron of the medical 
college, which I desire to bleach. To 4 gallons of 
water I added j/^ pound of chloride of lime and }4 
pound of washing soda— the latter to cut the grease 
and give the chlorine a chance. I kept the bones in 
this solution for four days, but the results are not 
satisfactory. What can I do without resorting to the 
slow process of rain and sunlight? A. Your error is 
in thinking that the work can be done speedily. It is 
impossible to extract the oily material from the bones 
except by a^very slow process. Boiling in any amount of 
alkali, say your washing soda, will not accomplish it, 
and all the oil must be absolutely removed before you 
can do anything toward the bleaching. Very long 
maceration in water alone or in soda and water will 
eventually effect it, but a much better material is ben- 
zine. Make a tin box into which you can pack your 
skeleton, solder on the cover, leaving only a round 
hole for filling. Pour in benzine till the box is filled, 
stop the hole closely, and leave it undisturbed for 
three months. Your skeleton will come out clean, 
and can be bleached perfectly by sunlight. Chlorine 
will do the bleaching quicker, but it injures the bones; 
never use it. Any shorter process will give you a 
skeleton which will be always nasty. 

(23) F. C. asks: 1. What is the differ- 
ence or distinction, if any, betweeh cotton wool, ab- 
sorptive cotton, cotton batting, etc. ? A. The absorp- 
tive cotton is a specially prepared compound, which, in 
consequence of its treatment with different chemicals, 
has its oily constituents entirely removed, and hence is 
more absorbent than the common cotton batting. 2. 
Is there any real value in the widely advertised elec- 
tric bands, belts, pads, brushes, etc.? A. Those who 
employ them claim to be benefited by their use. 3. 
Could not a person construct one for himself that 
would be nearly as serviceable? And if so, how should 
it be constructed to give the best results? A. It will 
be found in nearly every instance much more eco- 
nomical to purchase out and out an article of this de - 
scription than to attempt to make one. Moreover, they 
are patented. 

(24) A. J. G. writes: I have a quantity 

of red wine vinegar which I a.m anxious to settle; it is 
rather muddy. A. Take 2 quarts oS ground horse | 
radish and 1 pound of thick gray filtering paper to the 
barrel, and either shake or stir until the paper has 
separated into small shreds and let it stand for 24 hours, 
when the cider may be dtawn off by means of a siphon 
or a stop cock. Instead of paper, a preparation of wool 
may be taken, and is preferable to pape.-, as it has sim- 
ply to be washed with water, when it may be used 
again. 

(25) F. B S.— The exact period of the 

building of Jerusalem is not definitely proved. The 
hill of Zion was a mountain fortress there about 400 
years before it was captured by King David, about 
1046 B.C., and made the seat of his government.- Fence 
posts are raised by the frost in the ground, but less m 
sandy loose soils than in hard pan or clay soils. Have 
known posts to be raised enough to allow the fence 
to overturn, on the prairies. 

(26) J. H. A. asks: What is the cause 

of putty losing its color and turning white in the joints 
of bricks? A. Venetian red contains but a slight 
amount of oxide of iron, so that the putty made from 
such a pigment is not likely to contain over 5 per cent 
of the coloring matter. Good putty made with chemi- 
cally pure oxide of iron will not lose its color. There 
is no destruction of coloring matter, simply the putty, 
unless properly made, does not contain suflUcient pig- 
ment. 

(27) J. J. R. writes: I have a large tank 
(circular) which I wish to coat with something before 
I let in the water. Material, white pine. What can I 
use to keep the water from penetrating the wood and 
that will not injure the water for family use? A. 
We know of nothing better for painting wooden tanks 
than Prince's metallic paint (red oxide of iron) and 
boiled linseed oil, 2 good coats, first well dried before 
the second is put on. The best coating for a wooden 
tank for drinking water is parafiine. which can be put 
on the wood with a warm iron, such as a sad iron or 
tailor's goose, heated about 250°. 

(28) F. J. W.— Arsenic is put in lead 

shot to facilitate the process of flnishing. It makes 
the shot slightly poisonous. Game that has been kept 
for a time with much shot in it might be poisonous 
from both lead and arsenic. You will flnd excellent 
articles on the various kinds of explosives in Scien- 
tific American Supplement, Nos. 406, 407, 342, 127. 

(29) J. T. B.— There will be very little 

difference in your house with a 4 inch air space and a 
1 inch air space, as to warmth or dryness. A 2 inch 
space is preferable. Your 4 inch outside wall is very 
objectionable; it has no stability of itself, and the 
means of tying it to the terra cotta lining is limited 
and not reliable. A cheaper and better way is to build 
your house with substantial walls, 8 inches or 12 inches 
thick, according to si>:e and height, and fur off the outer 
walls and lath and plaster. 

(30) A. R. writes: 1. We have a theater, 

field, and marine glass, combined. The marine eye 



pieces do not register, that is, we see two images, yet 
each eye piece, when used alone, gives clear and sharp 
views ; how should this be rectified? A. The axes of the 
glasses are not parallel. Try twisting the glasses one way 
or the other. Any good instrument maker will tell you 
what to do, or will correct it at trifling cost. 2. The 
best means of bleaching a sail, which isgood, but dirty. 
A. Use a solution of chloride of lime in water, in 
which the sail may be immerse* for a short time and 
then thoroughly washed and dried in the sun. This will 
whiten it. 3. We have labels printed in blue that we 
want to reproduce by photo lithography, can it be 
done successfully? A. Not in any satisfactory way; 
you can reproduce a blue label by the wax process, but 
for any other reproduction it must be redrawn. 

(31) C. B. B. asks: 1. What diameter 

shafting should be used to transmit eight horse power 
from a high speed steam engine, shafting to be in one 
line thirty feet long, and to carry about twelve pul- 
leys, engine connected near one end? A. With 100 
to 125 revolutions, 2^ inches diameter; 150 to 200 revo- 
lutions, 2 inches diameter; 200 to 300 revolutions, 
1% inches diameter. 2. How many hangers should be 
used? A. Four hangers. 3. Which works and wears 
the best for the above description of engine— the verti- 
cal or horizontal type of engine and boiler? A. The 
horizontal engine of moderate speed gives the most 
satisfactory result in wear. As well also the horizontal 
tubular boiler, set in brickwork. 4. Mention a good work 
on the steam engine, treating more particularly on the 
management and care of the steam engine, and taking 
of indicator cards, etc., also rules for calculating 
sizes of belts and shafting, to transmit different 
horse powers. A. "Steam for the Student or Cadet 
Engineer," by Long & Buel, $2.25; "Engineer's 
Guide," by Edwards, $2.50; Le Van, "The Steam 
Engine Indicator," 50 cents; Cooper, on Belting, $3.50; 
which we can send on receipt of price. 

(32) W. R. B. — You cannot obtain a 

general license in New York city. Only a license to 
run the boiler of parties that you are engaged with. 
You have to go before the sanitary police boiler in- 
spector. We recommend to you for study, Eoper's 
" Questions and Answers for Engineers," $3.00. 

(33) B. A. W.— For fal ling bodies : The 

velocity in feet per second= /i/SX2 g. S=space fallen 
through; 2g^=twice gravity, or 64'33. Velocity in feet 
per second x weight= force in foot pounds. The dy- 
namical effect of impact on solid heavy bodies is 
found to be over four times the above by experiment. 
The air slightly retards bodies falling by gravity, in 
inverse ratio to their density. See Haswell's "Engi- 
neer's Pocket Book " — gravitation, impact, and pile 
driving. 

(34) W. R.— It has been found that the 

oil from the cod's liver contains iodine, bromine, 
chlorine, acetic acid, phosphoric acid, and other con- 
stituents which make it a valuable remedy for those 
who need a fattening and nourishing compound. Its 
constituents are determined by various chemical tests. 

(35) R. W. S. asks the simplest way of 

making lard oil. A. The process is simple, yet requires 
expensive machinery for any considerable product: 
Steam for clarifying in kettles with coils of iron pipe; 
wood or iron vats, with stirring machinery, for bleach- 
ing the lard product; and bcrew or hydraulic presses 
in a cold room for separating the oil from the stearine. 
The cold lard is placed in sacks, which are laid be- 
tween iron plates under a press, when by gentle and in- 
creasing pressure the oil separates from the stearine 
and oozes through the bags. The room is cooled by 
ice or any other available means. 

Minerals, etc. — Specimens have been 

received from the following correspondents, and ex- 
amined with the results stated. 

R. H. L.— The specimen is a variety of slate. It has 
no value in New York, but, ground to a flne powder 
and mixed with oil, you could manufacture an ex- 
cellent paint, which could be sold in your vicinity. 
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Air compressor, H. E. Depp 333,613 

Air engine, P. Jjochmann 333,611 

Alarm. See Railway switch alarm. 

Alarm service, municipal, W. A. Stern 333,975 

Altitude Instrument, B. B. Sharp. 333,555 

Artificial mother, J. W. Cooke 1^3,602 

Auger for cutting square holes, W. Patterson 333,662 

Aurin, manufacture of derivatives of, C. T^owe... . 333,649 

Awning, W.J. Stoneman a33,569 

Axle box, car, J. W. Tucker 333,981 

Axle, self -oiling, J. W. Marshall 333,532 

Bag. See Paper bag. 

Baling press, T. C. Naramore 333.660 

Baling press, W. D. Slauson 333.895 

Barley machine, S. Spitzer 333,561 

Barrel heads, etc., fastener for, J. W. Weston 333,704 

Basket, S. Toffler.... 333,793 

Battery. See Electro-medical battery. 

Beading tool, CM. Stevenson 333,690 

Bed bottom, C. L. Ames aj3,809 

Bed bottom, spring, T. P. Lynch 333.958 

Bedclothes securer, W. C. Walter 333,905 

Bed springs and spring beds, spring connection 

for, H. S. Johnson 383,756 

Bedstead, invalid, Zehring & Jones 333,712 

Beer and other liquors, vessel for condensing, C. 

II. Johnson 333,952 

Bell, electric, C. F. De Redon a33.614 

Bicycle, C. E. Duryea 3.33,936 

Bilge water ejector, G. Haydn 333.758 

Bilge water indicator, J. F. Smethells 3&3.686 

Bleaching, W. Mather 
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Excavator, C. Howard 333,949 

Explosive compound, M. F. Lindsley 533,872 

Extension table. H. F. Burmester 333,501 

Eyeglass nose guard, W. H. Bccleston 333,84.4 

Eyeglasses, J. Currin 833,928 

Fanning mill, J. W.&G.R. Shaw... 383,68:3 

Fanning mill hopper, Prentiss & Walker 388,546 

Farm gate, W. W. S weetland 333,695 

Farm gate, swinging and rolling, G. Bressler 333,915 

Feed trough, E. A. Craig 333,604 

Feeding rack, sheep, D. W. Bickerstaff. 333,722 

Felly, vehicle wheel, E. Danf ord 333,732 

Fender. See Vehicle body fender. 

Fertilizer distributer and planter, combined, G. B. 

Billings 333,723 

Fibrous substances, operating on and treatment 

of vegetable, C. Court 833,731 

Filter, J. D. Smith 338,896 

Filter, reversible, E. G. W. Bartlett 333,498 

Filtering alcohol, J. Bendix 833,721 

Finger ring, O. Thie a33,696 

Firearm, breech-loading, J. Tonks 338,795 

Firearm, revolving, J. Boland 333.725 

Fire escape, W. S. Goodwillie 333,624 

Fireplace attachment, S. B. Bur well 833,921 

Fireplace guard or screen. Wo S. Craft 333,925 

Fishing tackle, L. D. Lothrop 333,648 

Fly trap, B. Sanford 383,676 

Folding table, J. T. Bon 33.3.600 

Fruit drying rack. J. M. Springer 333,897 

Fruit jar, D. E. Ashby 333,715 to 333,717 

Frying pan draught attachment, Simmons & 

Sprague 333,894 

Furnace. See Boiler furnace. 

Furnace for reducing and distilling zinc from its 

ores. C. H. Murray a33,967 

Furniture, covered frame for, H. Hey wood 333,628 

Gauge. See Saw table gauge. 

Game apparatus, A. F. A. Vogelsang 333,703 

Garment supporting clasp, J. F. Atwood 3:^3,495 

Gas, apparatus for manufacturing, J. L. Stewart, 

383,691, 333,698 

Gas burner and carburetor, N. A. Ransom 333,671 

Gas burner, automatic safety, A. Meyer 333,653 

Gas, conveying and supplying, G. Westinghouse, 

Jr 3^3,800 

Gas engine, Delamare-Debouiteville & Malandin.. 333,838 

Ga&, manufacturing, J. L. Stewart 333,692 

Gas pressure regulator, S. A. Beatty 338,587 

Gas, process of and apparatus for producing. E. 

J. Jerzmanowski 333.859 

Gas, producing, E. J. Jerzmanowski 333,860 

Gas regulator, M. J. Amick 338,584 

Gas regulator, G. Bray 333,823 

Gate. See Farm gate. Railway gate. Tilting 

gate. 

Gate, T. H. O'Reilly a33,884 

Gates, operating, H. F. Klopp 823,865 

Gearing, D. C. & H. P. Camp... 333,826 

Gearing, incased, E. Penney 833,542 

Gelatinized pelt, T. P. Milligan 333,964 

Globe for showing the directions of the winds, J. 

P.Royall 3;33,971 

Gold, silver, copper, nickel, and cobalt from their 

ores by electrolytic action, obtaining, M. 

Body 833,815 

Governor, C. B. Bosworth 3b3,817 

Governor regulation, G. H. Corliss 3.33,834 

Governor, steam engine, G. H. Corliss 333,835 

Grain binder knotting device, W. N. Whiteley 

etal 833,907 

Grain binding machine, W. Butterfleld 833,922 

Grain drier, H. R. Foote 333,939 

Grain drier, F. W. Wiesebrock 333,908 

Grate bar, Solt, Sr., & Kline 333,687 

Grinding mill or decorticator, J. B. Touya, Fils.... 833,980 

Grooved and barbed rod, W. H. Perry 333,887 

Guard. See Eyeglass nose guard. Fireplace 

guard. Orchard guard. Razor guard. 

Harness, A. Sherwood ;333,556 

Harness, A. W. Tourgee 338,978 

Harness coupling, N. W. Hunter 338,684 

Harrow, G. G. Crowley 338,926 

Harrow and seeder, combined disk, S. G. Randall. 333,670 

Harvester. D. C. Mattesou 3a3,533 

Harvester, grain. T^. W. Noyes 333,536 

Harvester truck, C. W. Willcoxson a33,909 

Hat brims, wire frame for. L. B. Somers 333,688 

Hat finishing machine, J. Surerus 333,694 

Hat stand, J. Mersman aj.3,772 

Hatchway, elevator, A. A. Klein 333,526 

Hay carrier, J. E. Porter 333,545 

Hayrack, J. Grimes 333,944 

Hay sweep and tedder, combined, T. S. Brown 3X3,917 

Heat regulating device. H. B. Tatham, Jr 333,899 

Heating and cooking apparatus, combined, T. C. 

Richardson 333,672 

Heating and ventilating apparatus, automatic 

regulating mechanism for, H. B. Tat/ham, Jr., 

333,790, 833,791 
Heating device for beds and rooms, air, W. H. 

Bowman 3a^,820 

Heel, R. C. Davis.... 33,3,612 

Heliostat, A. M. Mayer 3a3,769 

Hinge, gate. A. M. Garman 333,62'^ 

Hinge, strap, W. H Hart 333,864 

Hod, mortar, R. Law 333,.527 

Hoisting machine, C. J. Waldron , 3a3,574 

Hoisting machine, T. A. Weston 333,906 

Holder. See Cuff holder. Pen holder. Rein 

holder. Stencil holder. 
Hook. See Breast strap hook. Check rein hook. 

Whiffletree hook. 

Horse boot, A. H. Tyson 8a3,982 

Horse power. C. Villeneuve 333,702 

Horseshoe, G. O. Standish 383,974 

Horseshoe nails, machine for forging, D. F. Wil- 
liams .138,984 

Hose coupling, Atherton & Bentley 8"33,913 

Houses, construction of, E. Totman 338,903 

Hub attaching device, A. F. C. Garden 3,33,621 

Huller. See Rice huller. 

Illuminating apparatus, electric, E. N. Gaillard... . 333,742 

Incubator, J. L. Campbell 333,828 

Indicator. See Bilge water indicator. 

Inhaler, H. D. Cushman 333,608, a38,609 

Injector, S. W. Moreland 333,634 

Insecticide, Shugart & Clifton 333,893 

Jack. See Carriage jack. Lifting jack. 

Jar. See Fruit jar. 

Jewelry and ornamenting the same, article of, 

Thiery & Croselmire 333,697 

Journal bearing, A. W. Spatzier .138,560 

Knife cleaner. I. Lawson 333,761 

Knitting machine, W. Bremner .133,824 

Ladder, extension, J. Royds a38,784 

Lamp, C.H.Higbee 333,520 

Lamp, coal oil, C. H. Higbee 333,521 

Lamps, reversible switch for incandescent, R. R. 

Moffatt .333,657 

Tjance, bomb, A . Schneider a33,552 

Lasting tool. W. C. Cross 333*605 



Latch, cupboard. Mix & Arens 333,&56 

Latch for scuttles, etc., spring, I. N. Rogers 333,674 

Lathe center, W. H. Fairless 338.619 

Leather rolling apparatus. G. Middlemas 383.773 

Lifting jack, T. Maxon 333,878 

Liftingjack, E. Nordyke 333,968 

Lithographic stone, artificial, J. Wezel 333,801 

Lock. See Bolt lock. Seal lock. Time lock. 
Jjocomotives, magnetic friction device for, M. S* 

Shaler 333.654 

Looms, operating picker staffs in power, D. M. 

Collins aS3.729 

Imbricating device, J. Lauhoff 383,868 

Magneto or dynamo electric machine. R. Thury. . 333,902 

Mat, F. Greenland 333,943 

Matting strands, machine for stapling, F. Green- 
land a33,942 

Measures, dial for speed, H. Lauchli 333,641 

Meat block. E. Gardner 833,512 

Medical compound, R. G. Gish 333.746 

Medicinal tea, P. Homero 333,632 

Medicine, asthma remedy. J. Girdwood 833,513 

Metal, compressing fiuid, Billings & Hinsdale a33,591 

Metal strips, machine for coiling, C. C. Finneran .. 333,509 
Meter. See Electrical meter. 
Methyl-blue from rosaniline. manufacture of sol- 
uble, A.Kern 338,861 

Microaudiphone, F. M Blodgett 333,724 

Mill. See Coffee mill. Fanning mill. Grinding 

mill. Roller mill. Windmill. 
Milling machines, universal head for, Holz & 

Mueller a38,6.31 

Mining drill. T. H. Walton 33:3,798 

Mining machine. J. Lucas 333,960 

Mould, J. B. Odell 338,661 

Mop, dish washing, G. W. Mason 313,650 

Mower, lawn, T. Rogers 333,649, 333,550 

Music leaf turner, J. Herron .313,519 

Musical instrument, mechanical, H. Lorentz 383,645 

Nail machine, wire, G. N. Cooper 338,730 

Nail or spike, W. H. Perry 333,889 

Nails, machine for making wire, Kimball & Avery 383,863 

Neckwear retainer, R. B. Helliwell 313,754 

Necktie fastener and reversible scarf band holder, 

L. Tjemos 313.642 

Necktie supporter, B. B. Scully a33,553 

Nut lock, J. P. Champion 333,502 

Nut lock, R. Dodson 333,839 

Nut lock, E. R. Procter 833,548 

Nut lock, G.W.White 333,580 

Oil can, O. H. Warren 333,575 

Oiler and journal box for shafting, mechanical, 

H. P. Humphrey 333.950 

Orchard guard, J. B. Daveggio .333,611 

Ore concentrator, T. J. Gray 833,851 

Ores, treating, G. W. Scollay 833,785 

Packing box, W. H. Beach .113,720 

Packing, piston rod, B. F. Williston 3,33,582 

Paddlewheei, P. Cummings 333,607 

Paper bag, W.H. Honiss 333,623 

Paper bag machine, W. A. Lorenz 338,646 

Paper bag machine, Ijorenz & Honiss 813,647 

Paper bag machine, J. P. Onderdonk 833,538 

Paper bags, manufacture of, J. P. Onderdonk. . . . 333,537 

Paper boards, machine for making, G. Quigley 333,781 

Paper box, W. W. D.Lewis 333,648 

Paper cutting machine, J. 1\ Robinson , . 333,783 

Papermakers' use, manufacture of sizing com- 
pounds for. C. Semper. '. 383,680 

Paper mill, speed regulator for the rolls of a, J. L. 

Campbell 133,827 

Pavement, Warstler & Pontius 333,576 

Pen. drawing, C. M. Burns, Jr 333,694 

Penholder, S. Kraus 333,689 

Pencil clasp, H. C. Benson 138,590 

Pencil, lead, S. Kraus 333,6.38 

Pipe cutter, R. C. EUrich 313,618 

Pipe joints, machine for making screw threads 

for, F. F. Voigt 133,904 

Pipe lifting machine, E. M. Watson 333,577 

Pipe wrench, J. E. Davis 383,836 

Plaiting attachment, hand, E. M. Young 313,711 

Plant protector, O. W. Baily 333,810 

Planter attachment, corn, J. B. Pedrick 333,.541 

Planter check row attachment, corn, J. Thomson. 333,699 

Planter, corn, E. R. Procter 333,647 

Planter wheel, corn, G. S. Briggs .313,593 

Plow, W. H. Clarke, Jr 333,601 

Plow sod cutting attachment, Goetzenberger & 

Wangsnes 833,849 

Pole and shafts, vehicle, Tourgee & Jennings 833.979 

Postal packet, H. A. Robinson 338,890 

Power. See Horse power. 

Power, transmitting, R. Spear 383,789 

Press. See Baling press. Soap press. 

Pressure regulator, automatic, C. B. Bosworth 333,818 

Primer, obturating, O. E. Michaelis a33,655 

Printing machine sheet delivery apparatus, C. B» 

Maxson 333,879 

Printing machine sheet delivery apparatus, C. 

Potter, Jr ;333,66S 

Propeller, screw. N. Yagn.. 833,805 

Protestor. See Plant protector. 

Pulley, loose, J. T. Miller 833,962 

Pulleys, machine for moulding, W. J. F. Liddell... 333,7&5 

Pump bucket, Wheeler & Duntley 333,802 

Pump, double-acting, H. R. Adams 333,808 

Rack. See Broom rack. Feeding rack. Fruit 
drying rack. Hay rack. 

Railway circuit, electric, F. L. Pope 333,970 

Railway construction, cable, T. L. Jobnson 313,958 

Railway danger signals, apparatus for operating, 

H. A. Buck 313,919 

Railway gate, R. C. Chope 133,829 

Railway gripping device, cable, Huey & Love- . 

grove 13,3,633 

Railway rail coupling and splicing device, J. Doty 133,842 

Railway switch, H. P. Taussig 833,901 

Railway switch alarm, A. Pevey 133,666 

Railway turn table. D. H. Andrews 383,912 

Railways, moulding concrete tubes for cable, J. 

D. Isaacs 

Razor guard, H. G. Fiske 

Razor strops, making, J. M. Paulsen .3.13,663 

Reclining chair foot rest, G. W. Munshower 333,659 

Refrigerator, B. Hartmann 838,855 

Register. See Egg register. 

Regulator. See Gas regulator. Gas pressure 
regulator. Governor regulator. Pressure 
regulator. Roller mill feed regulator. 

Rein holder, check, J. Lawrie 333,528 

Reversing mechanism, automatic, T. M. Kenna... 313,525 

Rice huller and cuticle remover, J. S. Moore 313,965 

Ring. See Finger ring. 

Rivet, J. L. Thomson 888.700 

Riveting machine, O. Pederson 338,780 

Roads, machine for making, repairing, and clean- 
ing, G. W. Taft 313,572 

Rod. See Grooved and barbed rod. 

Roller mill, F. Lauboff. 338,866 

Roller mill feed regulator. E. Strong 3:33,570 

KoUtog barbed r6ds« roll for, W. H. Perry 



Roofing ridge and valley, L. D. Cortright 

Rope serving machine, C. R. P. Saunders 

Rust, composition for preventing and removing, 
J.F. Nolan 

Sash and frame, window. W. E. Michael 

Sash cord fastener, A. Oberndorf er 

Saw buck, H, Palmer 

Sawmill carriage, T. W. Peck 

Saw table gauge. D„ W. Standef ord 

Saw tooth swaging device. S. A. Parke 

Sawing machine, firewood, J. Gilmore 

Seal lock, J. M. Smith. 

Seed separator, fiax, G. Adams 

Separator. See Seed separator. 

Sewing machine. W. Houghtaling 

Sewing machine ruflfling attachment, H. C. Good- 
rich 333,515, 

Sewing machine thread controlling mechanism, 
W. F. Beardslee 

Sewing machine tuck folder, W. Matthews 

Sheet metal can, W. Hipperling 

Sheet metal goods, press for the manufacture of, 
M. Lepage 

Shell, W. Kennish 

Ships' hulls. Implement for brushing and scrap- 
ing, C. G. Cross 

Sifter, fiour, Morgenroth & Levison 

Signal. See Train signal. 

Skate, roller. J. B. Harris, Jr 

Skate, roller, R. F. McFeely 

Skate, roller, J. A. Yarger 

Slate, enameled, P. Wenzel 

Sled brake, T. J. Ky te 

Sleigh runner, S. C. Brownell , 

Snow plow, C. Howard 

Snow sweeper, N. Campbell 338,598, 

Snow sweeper draw bar, N. Campbell 

Snow sweeper journal box, N. Campbell 

Snow press, Dennis & Coram 

Sodawater fountains, cock for. J. H. Matthews 
etal 

Solder for aluminum, J. S. Sellon 

Sole and heel, rubber, G. F. Butterfield 

Soles, applying cloth to in. F. L. Blair 

Spindle, E. E. Bradley 

Spinning frame, ring, J. J . Bourcart 

Spinning frames, sleeve whirl spindle for, E. E. 
Bradley 

Spinning machine, ring, G. E. Taft 

Spinning machinery, covering for feed rolls of, S. 
Bergstresser 

Spring. See Door spring. Vehicle spring. Watch 
case spring. 

Stalk and weed cutter. J. J. Faires 

Stand. See Hat stand. 

Steam boiler. G. H. Corliss 

Steam boiler, E. Frey etal 

Steam boiler, C. A. Knight 

Steam boiler, C. S. Shepard ., 

Steam engine, M. Burkley 

Steam engine or pump, W. C. Salmon 

Steam engine stuffing box, G. H. Corliss 

Steam trap, A. M. Coyle 

Steam trap, F. H. West 

Steel, self -hardening manganese, R. Hadfield 

Steering apparatus. Cox & Willey 

Stench trap, J . F. Donovan 

Stencil holder^ A. D Klaber 

Stereotype plates and their backing, machine for 
fitting, G. E. Lloyd 

Stereotype plates, machine for shaving, G. B. 
Lloyd 

Stone sawing apparatus, J. H. Frenier 

Store service, three-way switch for, E. L. Giles. . . 

Store service switch, E. L. Giles 

Stove and baking and warming oven, combined 
cooking, F. Artmann 

Stove and furnace fire pot, G. H. Hess 

Stove door, J. H. Herrick 

Stove, gas or oil, A. B. Vandemark 

Stove, heating. H. P. Heitmann 

Strainer for catch basins, R. D. Duncan 

Sugar into hard block sugar, transforming soft, 
F. O. Matthieasen 

Suspending and detaching device, M. Kauth 

Switch. See Store-service switch. Three-way 
switch. 

Switch and signal apparatus, J. T. Hambay 

Table. See Extension table. Folding table. 

Table and desk, A. H. Heinemann ^ 

Tack stiip. Woodward & Copeland 

Tapping machine, V. H Ernst 

Telephone, J. W. Bonta 

Telephone receiver, N. iJowling 

Textile materials with liquids, gases^ or vapors, 
apparatus for treating, W. Mather 

Thermometer, metallic, W. B. Fowle 

Thill coupling, H. D. Overton 

Thill coupling, W. A. Stadelman 

Thill coupling, G. W. Greener 

Three-way switch, E. L. Giles 

Tie and rail holder and spike puller, combined, 
W. Palmer 

Tilting gate, S. S. Davis 

Time lock, C. H. Shaffer 

Tobacco casing machine, Drayer & Hatfield 

Tobacco drier, G. M. Galbraith 

Tobacco drier, R. Wilson 

Tobacco stems, machine for fiattening, F. Lau- 
hoff 

Tool, compound, J. Conley 

Tooth, artificial, H. C. Register 

Top rolls, saddle for, Cheney & Boylen 

Torpedo boat, C. S. Lee.. 

Toy and cigar cutter, coiitibined, J. Prentice 

Toy pistol, Jj. J . Ingersoll — 

Track laying machine, A. L. Mc Far land 

Traction engine, J. Mosiman 

Train signal, C. F. Newtbn 

Trap. See Fly trap. Steam trap. Stench trap. 

Tricycle clutch, J. M. Marlin 

Trough. See Feed trough. 

Truck, car, A. W. Getchell 

Twist drills, machine for clearing, G. R. Stetson. . 

Type fixer, gem, A. E. Shearer 

Valve, H. R. Frisbie 383,940, 

Valve, balanced, T. H.Ward 

Valve gear, W. Wilson 

Valve, steam engine relief, J. H. Duff ey 

Vehicle body fender, C. D. Bailey 

Vehicle spring, C. A. Behlen 

Vehicle spring, H. N. Black 

Vehicle top slat iron. J. M. Perkins 

Vehicle wheel, F. 1j. Kirkbride 

Velocipede journal bearing, A. H. Bock 

Wagon, delivery, H. C. Ohlsen, Sr 

Wagon, dumping, J. H. Ferguson 

Wall covering, ornamental, J. H. Campbell 

Walls, ornamenting fabrics for covering, F. 
Mencke 

Washing machine, S. Danielson 

Washing ma<:hine, S. W. Parsons.. 



333,677 

8:33,888 
3:33,654 
333,775 
333.777 
133,664 
338,562 
333,540 
333,848 
313,558 
388,911 

833,947 

333,516 

'38:3,586 
3:33,877 
338,946 

313,871 
338,956 



133,5(^ 
333,966 



Washing machine, T. Phillips 

Washing machine, D. L. Perry 

Washing machine. O. J. Smith 

Watch case rings, machine for making, E. Keller. 

Watch case spring. C. Doerfiinger 

Watch springs, die for drawing, M. W. Elliott 

Watch, stop, J. Tixier 

Water closets, apparatus for fiushing, D. W. 

Hyde 

Water tank, railway. A. E. Lytle 

Wheel. See Paddle wheel. Planter wheel. 

Well, vacuum, J. M. Seymour 

Whiffletree hook, J. R. Davis 

Winch engine. E C. Bacon. 

Windmill. C. V. Stevens 338,566, 

Windmilj regulator, F. T. Zimmerman 

Wire straightening machine, J. Withington 

Wire stretcher, G. II. Brackman 

Wire stretcher. J, & B. E. Sickler 

Wrench. See Pipe wrench. 

Wrench, J. Lussier 

Wrench, J. H. Miller 

Yoke coupling, neck, S. Maneer 



833,666 
333,886 
338,559 



a*l3.84C 
833,785 



333,95i 
8:33,959 



33:3,49(J 
338,567 
333,806 
333 707 
388.821 
333,787 

833,961 
333,96a 
833,768 



DESIGJN^S. 

Dishes for table service, C. E. Haviland 16,45-.i 

„gj ( Inkstand, W. A. Pike 16,453 

Table fountain, G. Brown 16,451 



313,771 
333,588 
333,578 
333,957 
833,918 
333,948 



5,596 
3,605 



3,661 

3,786 



338,914 



B,822 
3,898 



838,846 
333,956 
333,685 
338,920 
383,675 
383,832 
833,924 
838,579 
333,748 
338,923 
333,841 
838,864 

333,530 

133,529 
883,510 
383,748 
833,744 

333,714 
833,627 
813.857 
338,797 
333,156 
833,935 

833,652 
333,757 



883,626 
833,709 
838,973 
883,816 
833,982 

333,876 



833,973 
333,518 
833,745 



383,511 



883,867 
833,880 
333,782 
333,600 
833,762 
884,669 
838,685 
388,770 
883,668 
333,774 



883,941 
333,799 
338,706 
833,616 
338,497 
338,688 
838,814 
833,885 
888,759 
813,592 
833,776 
833,844 
333,727 



838,610 
S83,T78 



TRADE MARKS. 

Abietene or extract from the gum of pinus sa- 
biniana, D. F. B'ryer 

Aerated water, R. B. Cater 

Bitters, Wood. Pollard & Co 

Coffees, roasted or green, W. H. Milnor & Co 

Corsets, Bay State Corset Company 12,911, 

Cure for nasal catarrh, cold, and hay fever, F. E. 
Engelman 

Flour, straight family, F. A. Johnston 

Flour, wheat. Central Milling Company 

Pills for purifying the blood, S. B. McMurray, 

12,922, 

Punch, W. Fowler 

Refrigerators, G. R. Wight , 

Skina, kid and goat, Mulford, Cary & Conklin 

Soap, laundry, N. K. Fairbank & Company 

Teas. W, H. Milnor & Co 

Tobacco, chewing and smoking, American Eagle 
Tobacco Company — 

Twine and rope, binder's. Standard Cordage Com- 
pany 

Vegetable fiber and cloth manufactured there- 
from, A. E Newman 

Whisky, M. Lowenbach 

Wines and champagnes, imported French, J. B. 
Fontanel — 



12.919 
12,913 
12,980 
12,924 
12,912 

12.915 
12,920 
12,914 

12,928 
12,918 
12,929 
12,926 
12,916 
12;925 

12,910 

12,928 

12,927 
12,921 

12,917 



A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 26 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior t<>^*eth-1brcrtr-at-iiicreaHetrTnystr?[B^ t^^ 
specifications, not being printed, must be copied by 
hand. 

Canadiiin Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list', at a cost of |40 each. For full instruction 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 



\^t>pcrfi0enTcnfjef* 



Inside Page, each insertion - - - T'lcentn a linet 
Back Pasre, encii hiseriion - - - $1.00 a line. 

(About eight words to a line.) 
Engravings may head adverti'fements at the same rate 
per line, by m£asfirem£nt, a the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Uemington Standard Type- Writer 




Purchasers per- 
mitted to return by 
Express C. O. D. for 
full purchase price 
at any time within 
thirty days, thus 
giving an opportun- 
ity for comparison 
with other ma- 
chines. 



Wyckoflf, Seamans & Benedict, 

339 Broadway New Vork. 




Woodworking Machinery. 

For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and General 
Woodworkers. Manufact'dby 
The ligan Company* 
Cinciniinti. O.. IJ. S. A. 
Fall assortment of Ferin Saw Blades. 




CATALOGUES FREE TO 



mi€^°^ 



.^^^\::iHO\N %. Nsi\^\v\vAi\w 



PRACTICAL USES OF ELECTRICITY.— 

By Prof. Charles A. Young. An interesting essay, in 
which the author discusses, in an untechnical man- 
ner, the extent and variety of the existing applications 
of electricity to the arts of life, and the reasons for ex- 
pecting their rapid multiplication in the near future. 
The teiegrapb and telephone. Electric alarms. Trans- 
mission of time by electricity. Electricity in the man- 
agement of explosives. Electroplating. Dynamo ma- 
chines. Electric light. Electro-magnetic engines. 
Electric railways. Plowing by electricity. Electnc ptlft 
drivers. Electricity in medicine and surgery. Contained 
In SciENTiiric AMERiCAisr Supplement, No. '285. 
Price 10 cents. To be had at this office and from ail 
newsdealers. 



FRICTION CLUTCH 

Pulleys and Cut-off Couplings. 

JAS. HUNTER & SON. North Adams, Mass. 




THE ONLY PRACTIC/ 

ELECTRIC MOTC 



© 1886 SCIENTIFIC AMERICAN, INC 



January 23, 1886.J 
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llarnes' Foot-Power Maehinery. 

(Complete outfits for Actual Workshop 
Business. Read what a customer says : 
" Considering its capacity and the ac- 
3urateness of your No. 4 Lathe, I do 
lot see how it can be produced at such 
ow cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
Around." Descriptive Catalogue and 
Price Ijist Free. W.F. &John Barxes 
Co. Address 1999 Main St., Rockf ord, 111. 



GLUCOSE— A COLLECTION OP VAL- 

uable technical papers on the manufacture of this Im- 
portant commercial product. The American manufacv 
ture of corn glucose. The conversions— Starch, Dextrine, 
Complete Glucose. Depreciation of a glucose factory. 
Fire risks of glucose factories and manufactures, Grlu* 
cose factory ignitions and fires. The Hirsh Improved 
process of manufacturing sugar from com. Wolff's im- 
proved process. Furbish's process of glucose manu- 
facture. FIgeon's improved process of manufacturinB 
the same. Fu 1 1 details o f each method. Illustrated with 
two cuts. Contained in Scientific American Sup- 
plement, Nos. 25 » and "ZGO. Price 10 cents each. To 
"^e had at this office and from all newsdealers. 



FKEE aiANUFiCTUBlNO SITES AT PITTSBUBO, 
WITH NATURAL GA«4,— A gentleman wishes to 
improve a large property. Sites unexcelled : Nat- 
ural Gas ; Navigable River ; Railroads ; cheap coal ; all 
advantages. Address 

WHITNEY & STEPHENSON, Brokers, 
612 Liberty Street, Pittsburg ; or A. TjEGGATE, 31 Fed- 
eral Street, Allegheny City, Pa. 



SHOEING HORSES.— ABSTRACT OP A 

giper by Secretary Russell, of the Massachusetts State 
card f f Agriculture, giving somevalujible hints on the 
prop er method of shoeing horses. Contained in Sc ien- 
Tipi c Ameuican Supplement, No. 461. JMce 10 craits. 
To be had at this office and from all newsdealers. 



Ill A 11 T C n I^tve wild turkeys and deer for stock- 
If All I CUi ingapark. 
H., P. O. Box 773, New York. 



ing a park. Address, with price, M. N. 



DOUBLE BOATS.— TWENTY-ONE IL- 

lustrations of patented double boats, the general con- 
struction and plan of which are so clearly shown as to 
need no detailed description. Name of patentee and 
date of patent accompanying each diagram. Contained 
in Scientific American Supplement, No. i43i2. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




PURE NATIJRAli LUBRICATING Olli. Cold 
test, 40 below zero. $12.50 per barrel of 50 gallons. 
FRANKLIN OIL WORKS, Franklin, Pa. 



ICE HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scienttpic American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 



PATENT LiIBtiARY, complete, for sale. II. D. 
TUTTLE, Burlington, Iowa. 



FliORID A .— Its advantages and drawbacks— from per- 
sonal experience. For free information address Prof. O. 
M. Crosby, Florida Editor of the South, Jacksonville, Fla. 



MODERN BRONZE ALLOYS.— A PA- 

per by P. F. N irsey, C.E., presenting some valuable 
data concerning such bronzes as are being usbf uUy em- 
ployed for engineering purposes. The bronze of the 
ancients. Composition of bronzes. Phosphor bronze 
and its app j nations. Silicium bronze. Manganese 
bronze. Delta metal. Phosphor-copper. Phosphor- 
manganese bronze. Phosphor-lead bronze. Phosphor- 
tin. Aluminum bronze. Silveroid. Cobalt bronze. 
Contained in Sciextipic American Sui»plement, No. 
465. Price 10 cents. To be had at this office and from 
all newsdealers. 



INJECTORS 



P or all kinds of 

Steam Boilers. 

Rue Mfg. Co., filbert St., 

Philadelphia, Pa., U. S. A. 



FOREIGN PATENTS. 

Their Cost llediiced. 

The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven 
tions abroad 

CA N A DA .—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and Is steadily increas* 
ing. 

E N n li A N I).— The new English law, which went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales,Ireland and the 
Channel Islands. Great Britain Is the acknowledged 
financial and commo^cial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is likely to realize as much for the patentee 
in England as bis United States patent produces for 
him atiicme^anfl thp^smalLcoflt now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTH KI« COIJN'I^IIES.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of forty years has enabled the 

publishers of The Scientific AMEiiiOANto establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
Information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MIJNN & rc>.. Editors and Proprietors of The Sci- 
entific AMERICAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks. In this country or abroad, to call at their 
offices, 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by maiJ promptly 
answered. 

Address. MUNN & CO., 

Publishers and Patent Solicltora, 
361 Broadway, New York. 

BRANCH OFFICBS.-N0. 622 and 621 P Street, Pa^ 
dllc Building, near 7th Street, Wa&hincton, D. C 




THE NEW ^'GRESHAM" PATENT 

Aitmiiic Re-Startliii Iijsctiir. 



A most remarkable boiler feeder, which has just taken the first 
premium at the Inventors' Exhibition in England. May be used 
as a lifter or a non-lifter; restarts immediately without any 
manipulation whatsoever, after interruption of the feed from 
any cause. The most effective injector ever placed on the market 
for stationary or portable boilers. Reliable and cheap. 



Sole Maniif actnrers in the United States and Canada, 

Nathan Manufacturing Co. 

92 & 94 LIBERTY ST., N. Y. 




ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
tainintftheinventiondescribedinLettersPatent.issued to Eli W. Blake. June 15th. 1868. togeth- 
er with Ni'iw AND VaIjUabi,e Improv KM HiNTS, for which Letters Patent were granted May Uth 
and July 20th, 1880. to .Mr. S. L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufactiwe of Blake Crushers in this country and England. 

FARREL. FOCJMIRV AND MACHINE CO., lYIanufrs., Ansonin, Conn. 
COPEL.ANJ> & RACON, Aarencs, New York. 



w 



A|W| ^ p 1^ An active Man or Woman 
MM I Rii ft^ in every county to sell oui 
goods. Salary $75 per Month and Expenses. Can- 
vassing outfit and particulars free. 
STANDARD SILVERWARE CO., Boston, Mass 



CHAUDIERE BRIDGE, OTTAWA.— DE- 

scriptlon of a seven-span railway bridge recently con- 
structed over the Ottawa River, Canada, forming, from 
the dangers of the undertaking, one of the boldest con- 
ceptions that has as yet been carried out on any railway 
in existence. Total waterway 2,050 feet ; total length or 
iron superstructure, 2J54 feet; total length of bridge 
from shore abutments, 3,400 feet; cost, 1310,000. With 
three illustrations, giving perspective view of bridge, 
map of locality, and vertical section of river bed and 
shores. Contained in Scientific American Supple- 
ment, No. ti83. Price 10 cents. To be had a^ this ofllce 
and from all newsdealers. 



Especially 



for 
ITER'S 

Unequaled for wa 
for oil pumps. In 
sizes, }i, H, ^, H, 
All quantities, $1.25 
Tnostsuhstantial 
ever put together! 
none out— add a rou 
is room for it. MILLER 
1338 Buttonwood 



Steam Hammers. 
PACKING. 

ter packing, and 
rope form of all 
H, X, %, 1", etc. 
per lb. It is the 
Packing materiai 
Pack with it— take 
nd whenever there 

PACKING WORKS, 

St., Philadelphia, Pa., U. S. A. 





Manufacturer. 

Flax, Hemp, Jute, Rope, Oakum, 
and Bagging Machinery, Steam En- 
gines, Boilers, etc. Sole Agent for 
Mayher'a New Acme Steam Engine 
and Force Pump combined. Also 
owner and exclusive manufacturer of 

THE NEW BAXTER PATENT 

PORTABLE STEAM ENGIIVE. 

These Engines are admirably adapt- 
ed to all kinds of light power for driv- 
ing printing presse**, pumping water, 
sawing wood, grinding coffee, gin- 
ning cotton, and all kinds of agricul- 
tural and mechanical purposes, and 
are furnished at the lollowing low 
prices: 

1 HORSE POWER. . . .$150 I 3 HORSE POWER. . . .$290 
\}i HORSE POWER.... 190 4 HORSE POWER.... 350 

2 HORSE POWER. ... 245 | 5 HORSE POWER. ... 420 
Send for descriptive circular. Address 

J. C. TODD, Taterson, N. J. 
Or 36 Dey St., New York. 



ADVERTISERS Can learn the cost of any pro- 
posed line of Advertising at GEO. P. ROW ELL & 
CO.'S NEWSPAPER Advertising Bureau, 10 Spruce 
St., New York. Send 10 cents for a 100-page pamphlet. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and Ijarirest Manufacturers of the Original 

All other kinds Tmlrations and Inferior. Our name is stamped in full upon all our 
standard BELTING, PACKING, and HOSE. Address 

Warehouse: | 5 Park Row, opp. Astor House, New York. 

Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 




Emery Wheel. 
John H. Cheevbr, Treas. 
J. D. Cheevbr, Dep'y Treas. 




"S^Xl^-Ll^CSr AND XXOISa^HNTG;- 



Machinery; also. Stationary Enirines, Boilers, and Yentilatinar Fans. 

made and contracts taken for constructing all kinds of Mining Machinery. 



Estimates 



33S, 80X«..A.7S''X> Oils', Z>.A.. 



RUBBER ROOFING. 

Cheapest, Best, Fire and Waterproof. Adapted for new or old roof s. Anybody can apply. Write at once for 
Book Circular. INDIANA PAINT ANO liOOFING CO., 143 Duane s^treet, New York. 



COPPER WIRE ; HOW DRAWN.— AN 

interesting description of the process of drawing copper 
wire as practiced at the celebrated works of Mouchel, at 
Aube, Boiathorel, and Tillieres, H'rance. Illustrated 
with 5 engravings. Contained in Scikntifjc Amkhican 
SUPPLEAIENT, Ko. 471. Price 10 cents. To be had at 
this office and from all newsdealers. 



LATHES' 



POWER LH I n to OR METAL. 

All sizes. Catalogues free. Lathes o n trial. 
165 West 2d street, Cincinnati, O. 



MOVABLE DAM WITH SWINGIKG 

Wickets and Trestles.— General description of a new 
system of movable dam as constructed at La Mulatiere. 
Lyons, France— an improvement on and modiflcation of 
the Chaudine plan, peculiarly adapted for use on many of 
our American rivers. With nine engravings, showing : 
Transverse section, general plan and upstream eleva- 
tion of the dam ; mode of lowering and raising the up^ 
rights ; method of maneuvering the wickets ; maneuver 
of^the trestles; plans of the new double-step hurter; 
view of a portion of the navigable pass of the dam 
recently finished at La Mulatiere, on the river Saone. 
Contained in Scientific American supplement. No. 
364 . Price 10 cents. To be had at this office and from 
all newsdealers. 



I New Catalogue of Valuable Papers 

contained in Scientific Ami-jkicax supplement, sent 
free of charge to any address. 

MUNN & CO.. 361 Broadway, N. Y 



REPAIR OF BOILER TUBES.— BY 

F. W. Bichholz. A very valuable paper. How to repair 
leaky tubes. How to remove worn-out tubes. How 
to repair tubes in service, and put. them in place again. 
Illustrated with 11 figures. Cobtained in Scientific 
American Supplement, No. 467. Price 10 cents. 
To be had at this office and from ail newsdealers. 



HIGH EXPLOSIVES FOR WAR PUR- 

poses.— A paher by Prof. C. B. Munroe. U.S.N.A., dis- 
cussing some recent experiments on the use of nigh 
explosives for war purposes. Contained in Scientific 
American Supplement, No. 474. Price 10 cents. 
To be had at this office and from all newsdealers. 




Upright Cushioned 

Helve Hammer 

Combines all thebest elements es- 
sential inatirot-class hammer. 

BRAIDLICY & CO., 
8yracHse, N. Y., U.8 . A. 



BLOWPIPE-FLAME FURNACE.— A 

paper by A. C. Bngert, describing a new boiler furnace, 
m the designing of which the chief objects havebeen 
economy in fuel and preservation of the boiler. Illus- 
trated with 2 pgTires. Contained in Scientific Ameri- 
can SUPPLkment, No. 472. I 'rice 10 cents. To be 
had t a this office and from all newsdealers. 



2ic. 



I» X7 L L E Y S 

^ ORDER FROM OUR 

**SPEClAIi L.IST.»» 

ROUGH jofaiiTJo"eMf^.co. FINISHED 

BUFFALO, N. Y. 



4c. 



HYDROPHOBIA.-A PAPER BY DR. 

«. Vaillant, giving his experience with simaba cedron 
as an antidote to hydrophobia. Contained in Scien- 
tific American Sitpplkment, No. 468. Price 10 
cents. To be had at this office and from all newsdealers. 



AMERICAN PATENT of valuable invention, in 
connection with Refrigerating Machinery, for sale. 
J or particidars apply to W.PHILLIPS, 57^ 6ld Broad 
Street, London, England. 



OTTO CAS ENGINE. 

'*'^*PER'^r^^x'7V^?'??f«'"ni^*.V"'^ AMY „ OTHER GAS ENGINE 

fEK CENT. liESS GAS THAN M IV I Per BRAKE-HORSEPODTER 

SO»CX.J.IO«EX»., SC»TTB»M ^ CO., PHILADELPHIA and CHICACO. 

ICE. REFRIGERATING 



and Tentilating Machines 
Jarmans Patent. VORK 
MFG. CO., York, Pa. 



ion 



IN THE 

WORLD 



"JI^ENGRAVrNG Co 



^'tT;'t„Ax:*„Moss'New Process 



^ILLUSTRATIONS 

Jor^ooKsli^Saziije' 

CIRCULARS. aC. 




Mention this paper. 



Vm IM OF CEEMimi 

Embracing: WATT*' PIlYSTCAIi and INOR- 
GANIC CHE.^IISTRY. 

A new American from the Twelfth English Edition. 
1,050 pp., Ijeather, $3.50. Will be sent, postpaid, by 
MUNN & Co., on receipt of price. 



PETROLEUM AS FUEL IN LOCOMO- 

tive Engines. A paper by Thomas Urquhart.— How loco- 
motives are arranged for burning petroleum. The spray 
injector. Storage of petroleum. Experimental engines 
and tenders. Results of comparative trials. Contained 
in Scientific American Supplement No. 455. Price 
10 cents. To be had at this office and all newsdealers. 



EASY STAlt l^ESSONS. By Richard A. Proctor, 
With 48 star maps and 45 other illustrations. Extra 
cloth, $2.50. Will be sent postpaid by MUNN & CO., on 
receipt of price. 

A TREATISE ON STEAM BOILER INCRUSTATION 

and Methods for Preventing Corrosion and the Forma- 
tion of Scale, including Methods for Determining the 
Constituents and a Description of Dr. Clark's Soap Test 
for Determining the Degree of Hardness of Water ; the 
Effects of Rain, River, well, and Sea Waters on Steam 
Boilers ; Compounds and Apparatus for Purifying, Soft- 
ening, Heating, Filtering, Spraying, and Separating For- 
eign Matter with from Mine, River, Well, and other Wa- 
ters; Apparatus for Feeding Chemicals with the Water 
to Steam Boilers, and lor Economizing in the Quantity 
of Water Consumed for Generating Steam in Places 
where the Supply of Water is Limited ; Devices for Re- 
moving the Mud and Sediment and for Blowing off the 
Less Crystalline Substances and Salt from Steam Boil- 
ers ; Including also a Description of Compounds for Soft- 
ening Incrustations and Methods Claimed as Preven- 
tives to the Incrustation and Corrosion of Land and 
Mar ne Steam Boilers ; also aComplete List of all Amer- 
ican Patents Issued by the Government of the United 
States from 1790 to July 1, 1884. for Compounds and Me- 
chanical Devices for Purifying Water and for Prevent- 
ing the Incrustation of Steam Boilers. Illustrated by 
sixty-five engravings. By Charles Thomas Davis, author 
of " A Practical Treatise on the Manufacture of Bricks, 
Tiles, Terra-Cotta," etc. Price $2.00. A catalogue of 
books sent to all who will apply. Address Munn & Co., 
361 Broadway, New York City. 



WORK 



FOR Alili. {8130 a week and expenses 

paid. Outfit worth $5 and particulars free. 

P. O. VICKERY, Augusta, Maine. 



WeakIIIIen! 



E^ose VITAMTT is faiU.- 
EXnAUBT£]> or Power Puf 



, Brain DRAINED jind 
[MATURELY WAST^ 



ED may find a perfect and"feliable~cufe in the' 

FRENCH HOSPITAL REMEDIES 

ongmated by Prof. JEAN CI VI AL K, of Paris, Franca 
Adopted by all French Physicians and being rapidly and 
successfully introduced here. All weakenmg losses and 
drains promptly checked. TREATISE giving new* 
paper and medical endorsements, c . , FREE. Consulta- 
tion (office or by maU) with six eminent doctors FKEE* 

CIVIALE A£ENCY. No. 174 Fulton Street. New York 



STEAM CATAMARAN MAY BAR- 

rett.— Plans and specificationn of the catamaran May 
Barretl, a family cruising boat built for use on rivers 
and laken. Construction of hulls deck beams, main 
deck, upper works, engine and boiler, wheel. With 10 
figures. Cotanined in sbi entific American Supple- 
ment, No. 47*^. Price 10 cents. To be had at this 
ofllce and from all newsdealers. 

CURE '?HE DEAF 

Peck's Patent Improved Cushioned Ear Drums 
Perfectly Restore the Hearing, and perform the 
work of the natural drum. Invisible, comfortable and 
always in position. All conversation and even whispers 
heard distinctly. Send for illustrated book with testimoni- 
als, FREE. Address F. HISCOX, 853 Broadway, N. Y. 



TRAINING FOR MECHANICAL ENGI 

neers.— A paper by Prof. G. I. Alden, treating of the 
ends which engineering schools must aim to secure in 
order to meet the growing demands of the profession. 
Contained in Scientific American Suppj^ement, 
No. 462. J'rice 10 cents. To be had at this oflQce and 
from all newsdealers. 



PDUmr ^^'° suffer from Nervous nubility, 
n*tK Lost Vigor, Exhausted Vitality, etc. 
Trt A FREE TRIAL PACKAGE 

I \J Of the celebmted MARSTON BOLUS, 
HJI p |k| togetherwith Sealed TreatiseimA Testimo- 
Iwl dv Tiials, will be sent on receipt of 2 stamps. 
Marston Remedy Co., 46 West 14th Street, New York. 



THE DESIGNING OF ORDINARY 

IRON HIGH WAV BRTDiiES. 

Illustrated by Numerous Engravings and? Folding Plates. 
Showing Bridges ActuallyjConstructed, and Giving Their 
Dimensions ; alj^o containing 42 Tables. Price, $4.00. By 
J. A. L. Waddell, C.E., B.A.Sc, Ma.E. The very com- 
plete index will prove of great convenience to both 
students and engineers, using the work as a book of ref- 
erence. Address, MUNN & CO., aci Broadway, New York. 



m"[7Q Instant relief . Final cure in 10 days, and 
J LLikJ. never returns. No purge, no salve, no 
suppository. Sufferers will learn of a simple remedy. 
Free, by addressing C. J. MASON, 78 Nassau St., N. Y. 



IFAPNFQ9 **'* CAUSE?* and CURE, by one 



DrAf'Ilt^^ who was deaf twenty-eight years. 
■■" ■■^^^ Treated by most of the noted speci- 
alists of the day with no benefit. Gwred himself in 
three months, and since then hundreds of others 
by same process. A plain, simple, and successful home 
treatment. Address T. S. PAGE, 128 East 26th St., New 
York City. 



TO!!!§*>$MEN 



suffering from the ef- 
fects of youthful er- 
rors, early decay, lost 



manhood, etc. I will send a valuable treatise (sealed) 
containing full particulars for home cure, free of 
charge. Address Prof .F. O. FO WLER, Moodus, Conn. 



ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river i n winter. B y H . A. Horsf all, 
M.E. Contained in Scientific Amekican Supple- 
ment, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



MEN 



^T^Tj-V, a Quick, Permaneal 
Cure for Lost Manhood, Debility, Ner- 
vousness, Weakness. No quackery. In- 
disputable Proofs. Book sent sealed, 
free. ERIE MED. CO., BUFFALO, N.yI 



Jt^EUFECT 

NEWS PAPER FILE 

The Koch Patent File, for prese^Ting newspapers, 
magazines, and pamphlets, has been recently improved 
and prio! reduced. Subscribers to the Scientific Am- 
ERicAx and SciKXTiFic Amekicax Supplement can be 
supplied for the low price of $1.50 by mall, or *1.25 at the 
2f^JiLl™S^P^.R?/^^^^eavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

HUirN & CO., 

Pabliahers Scm^^^HTC AmkrigaKi 
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^^dperfecTnenfjSi, 



Inside L'tnee, each insertion - - - 75 cents a line* 
Back Pase, each insertion --- $1.00 a line* 

(About eight words to a line.) 

tngrmings may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



MAGIC LANTERNS 



And ST EREOPTI CONS* till prices. Views illustratTiis 
every subject f or P UB L I C 'e X H I B I T I O N S , etc. 

|^~A proptable business for a man with a small capital. Also, 
Lanterns for Home Amusement. 136 page Catalogue free, 
McAllister, Mfg. optician, 49 Nassau St., N. Y. 

J LEATHER BEliTING 

I best and most reliable Belt 
ever introduced. Made by 
C. A. SCHlEliEN «fcCO. 

.. J 47 Ferry St., New York; 416 

Arch St., Philadelphia; 86ii'ederal Street, Boston. 




tra:^smission~op power to a dis. 

t nee.— By Arthur Achard. A paper read before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmissioi 
of Power by Wire Ropes, and the formulae for calcula- 
tion. II. Transmission by Compressed Air ,with formulas. 

III. Transmission by Pressure Water, with formulae. 

IV. Transmission bv Electricity. General results ob-, 
tained by the several methods. This is one of the most 
valuable, practical, and comprehensive papers on the 
subject recently published. Contained m Scien^tipic 
AMKKroAN Supplement, Nos. '^74 and 375.' Price 
10 cents each. To be had at this oflBce and from aV 
newsdealers. 






lers. 



Clark's Compressed Paper Skate Eollers, 

I Immensely durable Easy running. 
I No slipping. No clipped floors. Com- 
I paratively noiseless. Sample Set Lac- 
Blquered,$1.25; Nickeled, $1.50. Postage 

SS) cts. additional. State size spindle. 

"^ Also Mfr. Steel Cased Rubber Roll- 
Protect trade. GEO. P. C li A K K (Box L), 

Windsor liOcks, Ct. 



TOUGHENED GLASS SLEEPERS. BY 

C. Wood, C.E. A paper read before the Iron and Steel 
Institute of Liverpool, in regard to the recent novel ap- 
plication of toughened glass to sleepers and chairs for 
ral Iways and tramways ; describ tng the method of tough- 
ening and moulding the material for such purposes, and 
giving the results of tests applied to the glass sleepers to 
ascertain their transverse resistance. Illustrated with 
7 engravings. Containedin Scientific American Sup- 
PLKviENT.Nc ii07. Price 10 cents. To be h ad at this 
office and from all newsdealers. 



Boofingr, Buildingr Pelt, 

Steam Fackingrs, Boiler Covering, 

Pire Proof Paints, Cements, Etc. 

Samples and Descriptive Price Lists Free. ' 

H. W. JOHNS M'F'6 CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 170 N. 4th St., Philadelphia. 

AERIAL NAVIGATION. - DESCRIP- 

tion and illustration of a new aeronautic machine, de- 
vised by Mr. Fred. W. Brearey, Secretary of the Aero-^ 
nautical Society of Great Brit ain. Contained in Scien- 
tific AHi«KiCAN SUPPLiflMKNT, No. 4tt7. Prico 10 
cents. To be had at this oflftce and from all newsde lers. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 
sent on application to 

WM. T. COMSTOCK, 

6 Astor Place, 
New York. 



SINKING THROUGH QUICKSAND. 



—A paper by H. W. Hughes, describing the Poetsch 
process of sinking through quicksand by means of arti- 
fldal freezing. Contained in Scientific American 



SuPPr.EMBNT, No. 4f>8. Price 10 cents. To be had ta 
this office and from all newsdealers. 




PERFUMES.— A PAPER BY JACOB 

Jesson, describing various articles used in perfumery, 
and the mode of nreparing essences therefrom, stating 
the amount Hid cost of material required, and giving 
over thirtj iormmas for handkerchief extracts, with 
the cost oi oach. Contained in Scientific American 
Supplement, No. 47t4. Price 10 cents. To be had at 
this ofBce and from all newsdealers. 



Providence, \l. 1. (I'lirk 8t.) Sixminutes' walk West from station. 

Original and Only Jiiiilder of ihe 

HARRIS-CORLISS ENGINE, 

With HarrlsVPat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. Price SI. 25. 

MENTION THIS PAFEB. 



AMERICAN MECHANICAL DICTIONARY. A 

Descriptive WordBook of Tools, Instruments, Machines, 
Chemical and Mechanical Processes ; Civil, Mechanical, 
Railway, Hydraulic, and Millitary Engineering ; a His- 
tory of Inventions ; General Technological Vocabulary ; 
and Digest of Mechanical Appliances in" Science and In- 
dustrial and Fine Arts. Illustrated with upward of 
7,000 ©ognaviags. 'By Edward H. Knight, A. m., Civil and 
Mechanical Engineer. In three octa1^ volumes. The 
set, -cloth, 134.00; sheep, $37.00. For sale by MuNN & Co., 
.%1 Broadway, New York City, 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years' 
experience, and now have unequaled facilitUs for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Pat<^ts, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
mUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-NO. 622 and 624 F Street, Pa- 
cific Building, near 7tli Street, Washington, D. C. 



RUBBER BELTING, PACKING, HOSE, 



AND ALL OTHER KINDS OF 



MECHANICAL AND MANUFACTURING- PURPOSES. 

The Ijarsfest and Most Extensive Manufacturers, in America* 

THE eUTTA PERCHA AND RUBBER MFQ. CO., 

New Yorks Chicago, San Francisco, Toronto. 



,^- j^ A SPECIALTY Ea^^-' 
OHN GREENWOOD &G0. 



THE R Alii WAY BUIIiDER. A HAND- 

book for Estimating the Probable cost of American 
Railway Construction and Equipment. By William J. 
Nicolls, Civil Engineer. Illustrated. In one volume, 
full bound, pocket-book form. Price $2. This is an in- 
valuable book for railroad men. Address MUNN & CO ., 
361 Broadway, New York. 



Leffel Water Wheels. 

With Important Improvements. 
11,000 IN SUCCESSFUL OPERATION. 

FINS HEW PAMPHLET FOB 1SS5 
Sent free to those interested. 

JAMES LEFFEL k CO., 

Springfield, Ohio. 
110 liiberty St.* N. Y. City. 




NATURAL GAS.— A PAPER BY C E. 

Hequembourg, discussing the illuminating power and 
caloric value of natural gas as compared with that made 
from coal. Contained in Scientific American Sup- 
plement, No 471. Price 10 cents. To be had at this 
offtce and from all newsdealers. 



FflR fiAIF " f^^^.^ six, and twohalf horse power 



Mfg. CO., 



Edgerton Motors. Manly & Cooper 
Street and Elm Avenue, Philadelphia. 



I MECHANICAL 

v.^pi^ IIP ^BOILEP CLEANER 

i^.^..-^^ ip^^WATER PURIFIER 

jviovesallmudi^^ manufactured by 

.-?- 4-!iE.W.VANDUZEN.f'&. 



EIVailVXlBR'S FOCKKX BOOK. BY 

Charles 11. Haswell, Civil, Mariue, and Meenanical En- 
gineer. Giving Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pages, leather, pocket-book form. Price %i. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 



THE MANUFACTURE OF CRUCIBLE 

Cast Steel.— A paper read before the Steel and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the oid-fashioned method of con- 
verting bar iron into steel and then melting it in clay 
pots to form Ingots of cast steel. Contained in Scien- 
tific Ameimcan Supplement, No. 464. Price 10 
cents. To be had at this office and from all newsdealers. 




95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 




MODERN PALEONTOLOGY, ITS PRE- 

dent Condition and Future Task.— By Prof. Carl Vogt. 
An interesting paper, in which the author passes in 
review the beings that lived in earlier times, and points 
out the proper method of studying them at the present 
day, and that, too , in a manner essentially different from 
the one usually followed, inasmuch as he tries to prove 
the relation between the extinct types and the modem 
representatives of the organic world, which he claims 
can be proved by generation and descent without calling 
in the intervention of a special power of creation exist- 
ing separate from the organisms. A powerful argument 
in favor of the doctrine of evolution. Contained in 
Scientific American Supplement, Nos. *i49 and 
iJ50. Price 10 cents each. To be had at this oface and 
from all newsdealers. 




Andrews' OffJceX Bank Desks 

The finest work In the U. S. ; kiln 
dried lumber. All work guaranteed. 
Opera Chaibs, School Desks, Globes. 

AH AlldrPW«^r.A 196WabaBh-aT.Ghi. 



PORTABLE BRIDGES. — DESCRIP- 

tion of a novel system of portable bridges devised by 
Mr. Alfred Cottrau, of Naples. Illustrated with 14 en- 
gravings. Contained in Scientific American Sup- 
plement, No. 4f>tt. Price 10 cents. I'o be had at this 
office and from all newsdealers. 



BLAKE'S IMPKOYED PIPE HAN«^££. 

IT ISr Tfiir €HiriP£!ST AlTD BE^ liA!NG£B IN THE MABEET. 

It saves many expensive Blacksmiths' Jobs. Can be attached to pipe when in 
position. Expansion always provided for. Cheap because it is simple. Pitch lines 
of mains easily obtained. No troublesome screws to adjust. 

yi JOHN ST., NEW YORK. 13 SO. FOURTH ST., FHILA. 79 KIliBY ST., BOSTON. 





PATENT 

JACKET KETTLES, 

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

JAMES C. HAND & CO., 
614 and 616 Market St., Philadelphia, Pa. 



STATIONARY STEAM ENGINES ESPECIALLY 
adapted to Electric Lighting Purposes. Treating of the 
development of Steam Engines; the principles of Con- 
struction and Economy; with descriptions of Moderate 
Speed and High Speed Engines. By Robert H. Thurston 
A.M., C.E., with many handsomely executed illustrations. 
12mo, cloth,$1.50. Address, MUNN & CO., 361 Broadwayr 
New York. 




CONSTRUCTION OP STABLES. — A 

pape r by A. W. Wright, describing a model stable just 
finished for the North Chicago City Railway. Contained 
In Scientific American Supplemicnt. No. 4tt3. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



POINTERS for Users of Steam Pnmps. 
Tan Dnzen's Patent Steam Pump 

C Hot or Cold. } Tg 
Can Pump I Sandy or Impure > -nT«i„f„„+ 
^Wateror Liquids. ) Efficient. 
Has no moving parts, consequently no 
wear, no repairs, no trouble. Purch as ers 
assume no risks, as we guarantee every 
Pump. -Above comparieon -rrith jBt 
Pumps, Ejector^, etc., made of Iron. 
Demand this Pw^P of your dealer and 
take no cheap substitute. W e make T en 
Sizes. Prices from $7 to ^5. Capacities from 100 to 
20,000 gallons per hour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN mJZEN dk TIFT, Cincinnati, O. 




EMOD£Lranda seMfordrciQars. 
XPERIMEHM^S^ 
llfADtf'^A IJ CI NCINNAT I. 0. 
WM VVf 1% SPECIALTY. ^(Mention this PaperJ 



A8PHALTUM. — A COMPREHENSIV J^i 

giper, treating of its geological origin, mode of prepara- 
on for industrial purposes, and most important appli- 
cations. Bitumen, Chemical Composition, and Physical 
Properties. Geographical distribution. Geologicalori- 
gin. Formation of Asphaltum. Bituminous mastic. 
Uses and applications of Crude Asphaltum. Mode 
of preparation for sidewalks and pavements. AppH- 
catfons of Bituminous Mastic or Cement. Asphalt 
as a preservative against fires. Illustrated with en- 

rivings, showing the probable formation of asphaltum 
soft limestone strata ; the construction of pavements 
from crude asphalt at Paris, and the mode of mak- 
Ing sidewalks. Contained in Scientimc American 
Supplement, No. tS^tt. Price 10 cents. To be had at 
this office and ttom. all hewsdealers. 



GLASS PAINTING. BY FRED MIL- 

ler. A Course of Instruction in the Various Methods of 
Painting Glass and the Principles of Design. Illus- 
trated, i2mo, cloth. London, 1885. Price $2.00. This valu- 
able book sent by mail prepaid by Mtjnn & Co., New 
York, on receipt of price. 



BIG OPFER To introduce them, we 
^ ^ ^^rrKH. wilM,'ive Away 1,000 
Self -Operating Washing Machines. If you want 
i one send us your name, P. O. and express office at 
once. The National Co., '^3 l)ey St , N. Y. 



BOILER TUBES.— A VERY USEFUL 

table, giving the draught area and heating surface of 
the various sized boiler tubes and flues in use. Con- 
tained in Scientific ameeican Supplmmi^nt, No. 
467. Price 10 cents. To be had at this office and from 
all newsdealers. 



The Improved Rider 

COMPRESSION 

Hot Air FmpiDE Enpe. 

Supplies water to city or country resi- 
dences. Absolutely safe. Still running. 
Durable. Run by Hand or Soft Coal or 
Wood. 

DELAMATER IRON WORKS, 

Foot of West 13th Street, New York, U. S. A. 

Down Town Office: 16 CORTLANDT STREET. 




ence and Art of the Manufacture of Portland Cement, 
with observations on some of its constructive applica- 
tions. By Henry Reid, C.E., author of "A Practical 
Treatise on Concrete," etc. Svo, cloth. Price $7.25. Ad- 
dress MUNN & Co.. 361 Broadway, New York. 



E 



VAfORATINfi FRUIT 



Fall treatise on improved 

methods, yields, profits, prices 
and general statistics, FREE. 

AMERICAN MAN'F'QCO. 

p. O. BOXR. WAYNlESBOB.0. PA. 




THERAPEUTICAL EFFECT OF THE 

Internal Administration of Hot Water in the Treat- 
ment of Nervous Diseases.— By Ambrose L. Ranney, 
M.D. Rules for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in Sciextipic 
American Supplement, No. 46». Price 10 cents. To 
be had at this office and from all newsdealers. 



VOLNEY W. MASON & CO., 

FRICTION PULLEYS CLDTCHES ail ELEYATORS. 

PROVIDENCE, R. I. 



Aluminum Bronze, Aluminum SilverJIuminum Brass, 



FnrDished in Ingots and Castings. Rods and Wire Made to Order. Slieet Alnminnm Bronze. 

Our Malleable Castings can be made of over 100,000 pounds tensMe strength, with extraordinary power to with- 
stand corrosive influences, and unrivaled beauty of color. Send for pamphlet. 

THE COWii£S £L£CXiilC SSIGLTINe ANJ) ALUMINUM CO.5 CLEVELAND, Oi 



WITHERBY, RUGa & RICH A ftDSON. Manufacturers 
of Patent Uood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & c:o.. Worcester, Mass. Send for Catalogue. 



SDCPTAPI CC Barometers, Thermometers, Pho- 
rCUlllULCO tographic Outfits for Amatewrs, 
Opera Glasses, .Microscopes, Telescopes. W. H. 
WAIiMSIiE Y «fc CO., successors to R. & J. Beck, 
Philadelphia. Illustrated Price List free to any address. 



8AOTTARY EXAMINATION OF DRINK- 

ing Water.— By Prof. E. R. Angell. The odor of water, 
and how to detect it. Tests and their applications. 
Nitrates and Nitrites. Lead and iron. Test for lead. 
Tests for organic matter. A valuable paper. Contained 
in Scientific American Supplement, No. 4tttJ. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 



Publlelied' Weekly, $8.S0 n Tear; 91.60 Six Maiitlia. 

This unrivaled periodical, now in its foi'ty-second 
year, continues to maintain Its high reputatiim for ex- 
cellence, and enjoys the largest circulation ever attained 
by a ny scientiflc publication. 

Every number contains sixteen large pages, beautifully 
j;ujjatad », - ele w a x ttt y^HlustratggT Tt npreHents'lir popular 
style a descriptive record of the most novel, interesting, 
and important advances in Science, Arts, and jManufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy. Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment ; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The Scientific American should have a place in 
every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Oflftcials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk 
and profession in life, will derive benefit from a regular 
reading of Thk Scientific American. 

Terms for the United States and Canada, $3.20 a year , 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & C<»., PiibliMliers, 



361 Bi'oatl^vay, New Yoi'k. 



■x*xa:xs 

Scientific American Supplement. 

The Scientific American Supplement is a sepa* 
rate and distinct publication from Thk Scientific Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. The Scientific Am- 
erican Supplement is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archaeology. Astronomy, Chemistry, Electricity, 
jjlghtT^reat, Mechanical BhgTneeririg, Steam and Ball*- 
way Engineering, Mining, Ship Building, Marine En* 
gineering. Photography, Techlinology, Manuf acturiojer 
Industries, Sanitary Engineering, Agriculture, Hoftl* 
culture. Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important EngiTieering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
C nada, $5.00 a year, or one copy of the Scientific Am- 
erican and ouQ copy of the Supplement, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishers Scientific AMEitiCAN. 

To l^'oreign Siibscvibers.— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, nd all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, w^en sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, one year; $9, gold 
for both Scientific American and Supplement for 
one year. This includes postage, T7hich we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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fpHU "Scientific American" is printed with CHAS- 
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bard Stsa Phila.. and 47 Ro e St., opp. Dnane St., K. Y, 
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